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Date 


Run 


Temp 

°« 
F 


Filter Media 


Filtration 
Rate 

2 

IGPM/ft 


Chemicals 


Turbidity 


Flocculation 


Head Loss 
Ft. 


Run 
Length 

Hours 


Total 

Filtered 

Imp, 
Gal/ft 


Head Loss 
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Coal 


Alum 


Poly 


Raw 
FTU 


Eff. 
FTU 


Distribution 
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sec 


Time 
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Final 


Break 
Through 






Depth 
in. 


Eff, 

mm 


Depth 
in. 


Eff 
mm 


ppro 


ppm 


Coal 
% 


Sand 
% 


Oct 16 


S-22 


54 


12 


0.4! 


20 


0.9 


4 


15 





20* 


0.18 


20 


14.5 


6 


6 


11.5 


2,750 


74 


26 








13 


0.45 


21 


1.0 
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15 





20 


0.18 


20 


14.5 


4.5 


4.5 


11.5 


2,750 


54 


46 








12 
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1.55 
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15 
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42 
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12 
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22 
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12 
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22 


1.05 
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UT 


14.5 


4.0 
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HEADLOSS DISTRIBUTION RESULTS 



Run # 
Coal Size mm 
Alum nng/1 

Turbidity Ftu 

Filter 

DfP^ , Headless 
(inches) - 





36 




33 


A p * 


"30 
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-24 

-21 

18 
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12.6 








4.9 


e.3 
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(inches) 
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Turbidity Ftu 
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61 
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1 . 05 


15 


20 


12 


15 


%fl 


51 


14 


20 














21.7 


29.2 


27.8 


21.4 


11.3 


13.7 
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6.9 


10.0 


6.8 


3.6 


5 . 8 


5.9 
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2.9 


5.5 


3.8 


3.1 


1.4 


3.2 


2.9 


2.5 


1.4 


2.6 


1.9 


18.9 


30.6 


19.1 
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14.7 


17.4 


10.1 


15.3 
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Run # 
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15 
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53 
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Run 

# 


Temp 
°F 


Filter Media 


Filtration 
Rate 

2 
IGPM/ft 


Chemicals 


Turbidity 


Flocculation 


Head Loss 
Ft. 


Run 
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Hours 
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Filtered 

Imp. 
Gal/ft 


Head Loss 




Sand 


Coal 


Alum 


Poly 


Raw 
FTU 
* 


Eff. 
FTU 


Distribution 




« -i 
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Time 
min. 


Final 


Break 
Through 






Depth 
in. 


Eff. 
mm 


Depth 

in. 


Eff 

mm 


ppm 


ppm 


Coal 
% 


Sand 
% 


12 
'uly 


22 


66 


13 


0.45 


22 


0.9 


4 


12 





40 


0.35 


20 


18 


2,6 


2,6 


5 


1,200 


74 


26 








13 


0.4! 


22 


1.05 


4 


12 





40 


0.35 


20 


18 


2,3 


2.3 


6 


1,450 


56 


44 




■ 




13 


0.45 


22 


1.55 


4 


12 





40 


1.5 


20 


18 


1.8 


1.8 


3 


700 


33 


67 




















______ 






















10' 

'uly 


- - 
20 


57 


13 


0.45 


22 


0.9 


4 


17 





40 


0.25 


• 

20 


18 


5.8 


5.8 


9.5 


2,300 


85 


15 








13 


0.45 


22 


1.05 


4 


17 





40 


0.25 


20 


18 


3.7 


3.7 


7.5 


1,800 


63 


37 








13 


0.45 


22 


1.55 


4 


17 





40 


0.25 


20 


18 


2.8 


2.8 


5.5 


1,300 


52 


48 




1 
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uly 


21 


63 


13 


0.45 


! 

1 22 

1 


0.9 


4 


28 


o 


40 


0.18 


20 


18 


1.8 


1.8 


2.5 
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74 


36 








13 


0.4E 


22 


1,05 


4 


28 1 


40 


0.20 


20 


18 
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2.0 


2.8 
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49 








13 
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Appendix 2 
HEADLQSS DISTRIBUTION RESULTS 



Filter 

Depth 

(inches) 



Run # 
Coal Size mm 

Alum mg/1 
Turbidity Ftu 



Headloss 
% 




. 22 


20 


21 


25 


0.9 


0.9 


0.9 


0.9 


12 


17 


28 


20 


40 


40 


40 


80+ 


20.2 








36.8 


34.8 


32.1 ! 


25.1 


20.9 


19.8 


27.3 


12.2 


10.5 


7.2 


12.6 


7.6 


6.6 


6.2 


4.7 


3.5 


3.6 


2.1 


2.7 


4.0 


2.6 


2.6 


2.0 


1,1 


2.1 


1.0 




5.6 


1.6 


4.7 


6.7 


9.6 


7.6 


10.3 


8.0 


5,1 


3.9 


4.1 


3.3 


. 2.5 


1.4 


3.1 


. 6 


3.5 


2.4 


4.1 


0,0 
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Run # 
Coal Size mm 
"Alum mg/1 
Turbidity Ftu 



Filter 

Depth 

(inches) 

36 
- 33 



- 30 

■ 27 

■ 24 

- 21 
18 

r 15 
12 

9 

- 6 

. 4 



Headloss 



22 


20 


21 


25 


__1.05._1.05_ 
12 17 


1.05 


1.05 


28 


20 


40 


40 


40 


80 + 










20.9 


29.1 


9.4 


13.1 


15.2 


14.2 


23.0 


22.1 


8.4 


7.5 


8.6 


11.1 


4.1 


4.6 


4.3 


7,1 


3.5 


3.2 


2.9 


0.0 


2.1 


2.4 


2.9 


- 


1.3 


1.6 


- 


5.1 


19.5 


13,1 


12.2 


3.1 


15.3 


12.2 


19.4 


23.1 


5.5 


5.9 


8.7 


8,1 


2.1 


2.7 


3,6 


1.1 


2.1 

— . 


3.5 


5,0 


6.1 






GO 

1 



Appendix 2 



HEADLOSS DISTRIBUTION RESULTS 



Filter 

Depth 

{inches) 



Sun # 

Coal Size mm 
Alum mg/1 

Turbidity Ptu 



Headloss 

% 




rp 

22 


20 


21 


25 ' 


. 1-55 


1.55 


1.55 


1,55 


12 


17 


28 


20 


__10 


40 


40 


80+ 










9.0 


15,5 


8.0 


12.4 


7.2 


11.5 


9.6 


11.3 


5.9 


8.5 


6.4 


7.3 


4.2 


6.0 


3.8 


5.2 


3,6 


4 , 5 


1.9 


0.0 


3.0 


5.5 


3.8 


- 


9.5 


5.5 


5.2 


8.2 


27.6 


17.0 


26.9 


22.7 


13.8 


11.5 


16.6 


15.4 


7.8 


7.5 


8.9 


11.3 


T.fi 


3.5 


4. a 


0.0 


4.8 


3.5 


5.7 


6.2 
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Date 


Run 

# 


Temp 
°F 


Filter Media 


Filtration 
Rate 

2 
IGPM/ft 


1 
Chemicals 


Turbidity 


Flccculation Head Loss 
Ft. 


i 

I Run 

Length 
Hours 


i 
Total 

Filtered 

Imp. 
Gal/ft 


Head Lc 
Distril 


>S3 




Sand 


Coal 


Alum 


Poly 


Raw 
FTU 

* 


Eff. 
FTU 


ration 




Sec 


Time 
min. 








Depth 
in. 


Effi 
mm 


Depth 
in. 


Eff 

mm 


PFm 


PPm 


Final 


Break 
Through 


Coal 
% 


Sand 
% 


Dot 25 


52 


56 


13 


0.4S 


22 


0.9 


4 


13.6 





13 


0.14 


20 


14.5 


8 


- 


15.4 


3,700 


77 


23 








13 


0.45 


22 


1.05 


4 


13.6 





13 


0.14 


20 


14.5 


7 


7 


16.0 


3,850 


56 


44 








13 


0.45 


22 


1.55 


4 


13.6 





13 


0.14 


20 


14.5 


7 


7 


13.5 


3,250 


51 


49 
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53 


55 


13 


0.45 


22 


0.9 


4 


12 





16 




0.14 


20 


14.5 


8 


- 


16.0 


3,850 


78 


22 








13 


0.45 


22 


1.05 


4 


12 





16 


0.15 


20 


14.5 


6 


6 


14.5 


3,500 


59 


41 








13 


0.45 


22 


1.55 
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12 





16 


0.13 


20 


14.5 
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49 


51 
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HEADLOSS DISTRIBUTION RESULTS 




Filter 

Depth 

(inches) 

H 36 



Run # 
Coal Size mm 

Alum mg/I 

Turbidity Ftu 



Headloss 
% 



1 — ' 

52 


53 


0.9 


0.9 


13.6 


12 


13 


16 






23.8 


31.1 


23.1 


19.5 


14.4 
8 . 4 


11.3 

i 
7.3 


5.2 


4.4 


2.8 


2.8 


- 


1.6 


8.7 


5.1 


8.0 


9.7 


4.7 


4.1 


. R 


1.8 


0.1 


1.3 




Filter 

Depth 

(inches) 

h 36 



Run # 
Coal Size mm 

Alum mg/1 
'Turbidity Ftu 



Headloss 
% 



52 


53 


1.05 


1.05 


13.6 


12 










14.0 


17.0 


15.4 


14.9 


10.1 


9.4 


7.2 


6.9 


4.1 


5.3 


- 


3.4 


4 . 8 


2.1 


14.8 


13.4 


19.6 


11.3 


6.1 


5.5 


2,7 
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1.2 


3.2 
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HEADLOSS DISTRIBUTION RESULTS 







Run # 




Coal 


Size mm 




■ Alum mg/1 




Turb 

Filter 

Depth 
(inches) 


Ldity Ftu 

Headloss 
% 


u ^ --,--,_--_ . 


- 36 




.33 




^ 5* £• 


-30 




£* l> 


"27 




> * 


-24 
-21 




ft » 


-18 
-15 




^/ 


■12 
'9 




/ S / 


*i 

-4 










52 


53 


1,55 


1.55 


13,6 


12 


13 


16 






12,2 


7.1 


14,4 


11.2 


7.7 


8.8 


5 . 5 


6.8 


5,0 


7.8 


6.5 


7.0 


14,4 


8.5 


18,0 


11.8 


8.1 


16.? 


2.7 


7.3 


3.3 
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2.2 


3 .3 
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DIRECT FILTRATION 




Date 


Run 

# 


Temp 

°« 

F 


Filter Media 


Filtration 
Rate 

2 
IGPM/ft 


i 
Chemicals 


Turbidity 


Flocculation 


Head Loss 
Ft. 


Run 
Length 

Hours 


Total 
Filtered 

Imp. 
Gal/ft 


Head Lc 
Distrih 


>ss 




Sand 


Coal 


Alum 


Poly 


Raw 

FTU 

* 


Eff, 
FTU 


nation 




Depth 
in. 


— — — 
mm 


Depth 
in. 


Eff 
mm 


ppm 


ppm 


G -i 

sec 


Time 
min. 


Final 


Break 
Through 


Coal 
% 


Sand 
% 


Oct 18 


S-2* 


I 48 


12 


0.4! 


20 


0.9 


6 


15 





7 


D.18 


20 


8 


8 


- 


8.7 


3,100 


78 


22 








13 


0.4E 


21 


1.0 


6 


15 





7 


0.18 


20 


8 


8 


- 


10.0 


3,600 


54 


46 








12 


0.45 


20 


1.55 


6 


15 





7 


D.18 


20 


8 


8 


- 


9.5 


3,400 


33 


67 










































Oct 17 


3-2: 


) 54 


12 


0.4' 


20 


0.9 


6 


15 





18 


D.19 


20 


18 


4.2 


4.2 


4.5 


1,600 


69 


31 








13 


0,41 


21 


1.0 


6 


15 





18 


0.19 


20 


18 


3.6 


3.6 


4.2 


1,500 


51 


49 








12 


0.41 


20 


1.55 


6 


15 





18 


0.23 


20 


18 


2.5 


2.5 


2.8 


1,000 


40 


60 










































1 AJ. 

Oct 17 


S-2- 


54 


12 


0.41 


20 


0.9 


6 


15 







19 


— — — 
0.20 


20 


14,5 


5.6 


5.6 


5.8 


2,100 


77 


23 








13 


0.4! 


21 


1.0 


6 


15 





19 


0.21 


20 

■ 


14.5 


4 


4 


5.2 


1,850 


55 


45 








12 


0.4! 


20 

i 


1.55 


5 


i 

15 | 





19 


0.25 


20 


14.5 


3 


3 


3.6 


1,300 


33 


67 






- 






1 






1 












1 










Oct i; 


S-2! 


54 


12 


0.4!i 


20 


0.9 


6 


i 
20 ! 

1 





45 


0.30 


20 


14.5 


3.5 


3.5 j 


2.5 


900 


76 


24 








13 


0.4IS 


r 
21 


1.0 


6 


r 

20 ! 

! 





45 


0.30 


20 


14.5 


3 


3 


2.5 


900 


52 


48 








12 


0.4^ 


20 


1.55 


6 


20 





45 


0.30 


20 


14.5 


2.8 


2.8 j 


2.0 


700 


37 


63 
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HEADLOSS DISTRIBUTION RESULTS 



Appendix 4 
HEADLOSS DISTRIBUTION RESULTS 



Filter 

Depth 

(inches) 

, 36 



Run # 
Coal Siie mm 

Alum mg/1 
Turbidity Ftu 




Headloss 

% 



S-26 


S-25 


S-24 


S-20 


I-- 


..0.9 


0.9 


0.9 


0.9 




15 


15 


15 


20 




. 7 


18 


19 


45 






















- 












57,0 


50.5 


57.1 


61.8 




11.6 


8.0 


11.2 


7.3 




5.0 


4,9 


5.4 


3.8 




3.2 


4.0 


2.7 


2.2 




1.5 


1.3 


1.1 


1.4 




3.7 


5.2 


3.4 


4.1 




15.3 


13 . 2_. 


11. 7 


6.5 




2.3 


5.2 


4.3 


7.8 




! 0.2 


3.1 


1.1 


2.7 




0.0 


4.6 


2.0 


2.4 





Run # 
Coal Size mi 



Filter 

Depth 

Cinches) 



Alum mg/1 
Turbidity Ftu 



Headloss 

% 



I, - 

.S-26. 


S-25 


S-24 


em . 

S-20 


■ 


1.0 ! 


1.0 


1.0 


1.0 




15 


15 


15 


20 




7 


18 


19 


45 
























29.0 


27.1 


27.4 


32.0 




10.0 


9.9 


12 . 5 


8.8 




6.1 


5.6 


6.6 


4.6 




4.1 


3.6 


4.3 


4.2 




2.6 


2.4 


2.3 


1.6 




1.9 


2.8 


2.3 


1.3 




24.7 


18.4 


18.5 


19.0 


15.7 


19.9 


18.5 


17.8 




4.1 


5.2 


3.9 


4.9 




. 1.2 


2.8 


1.9 


2.9 




0.6 


2.3 


1.8 


2.9 














m 






appendix 4 
HEADLOSS DISTRIBUTION RESULTS 



Filter 

Depth 
(inches) 



ftun # 
Coal Size ram 

Alum mg/1 
Turbidity Ftu 




Headless 
t 





S-26 


5-25 


5-24 


8-20 




1.55 


1.55 


1.55 


1.55 




__15 


15 


15 


20 




. 7 


18 


19 


45 
























7.2 


7.1 


7.8 


9,6 




8,8 


12.3 


8.1 


10.5 




6.7 


8.4 


7.2 


6.5 




5.7 


5.9 


4.9 


6.2 




5.0 


6.5 


5.2 


4 ,3 




7.2 


5.2 


6.5 


7.1 




23.8 


14.3 


25,2 


5.2 




22.9 


18.8 


17.7 


32,2 


. 


6,7 . 


10.4 


8,2 


7.8 




2.7 


5.9 


4,9 


5.3 




3.3 


5.2 


4,3 


5.3 



l 
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APPENDIX 5 

High Raw Water Turbidity 
Polymer as a Filter Aid 



July 17, 1973 
July 23, 1973 
Aug. 9, 1973 



©s 



mistry of the 

Environment 



Ontario 














APPENDIX 5 


















DIRECT FILTRATION 




Date 


Run 
# 


Temp 


Pilter Media . 


Filtration 

Rate 

IGPM/ft 2 


Chemicals 


Turbidity 


Flocculation 


Head Loss 
Ft. 


Run 
Length 

Hours 


Total 
Filtered 

Imp. 
Gal/ft 


Head Loss 




Sand 


Coal 

-- - - - 


Alum 


Poly 


Raw 

FTU 

** 


Eff, 
FTU 


Distribution 




It* 


Time 
min. 


Final 


Break 

Through 






Depth 

in. 


Eff, 

HOT 


Depth 
in. 


Eff 

mm 


ppm 


ppm 
* 


Coal 

% 


Sand 
% 


17 
July 


24 


65 


13 


0,4b 


22 


0.9 


4 


17 


0.1 


40 


0.17 


20 


18 


8 


- 


13.0 


3,100 


77 


29 








13 


0.4S 


22 


1,05 


4 


17 


0,1 


40 


0.18 


20 


18 


6.5 


6.5 


12.0 


2,900 


57 


43 








13 


B.4I 


22 


1,55 


4 


17 


0.6 


40 


0.25 


20 


18 


8 


- 


9.2 


2,200 


92 


1 










- - - -i 


,—-. — — « 


























. - - -- -' — 


23 
July 


27 


68 


13 


0.4! 


22 


0.9 


4 


20 


0.20 


80+ 


0.20 


20 


18 


8 




11 


2,650 


95 


5 








13 


0.45 


22 


1.05 


4 


20 


0.25 


80+ 


0.25 


20 


18 


8 


- 


11 


2,650 


77 


23 








13 


0.4! 


22 


1.55 


4 


20 


0.45 


80+ 


0.25 


20 


18 


8 


- 


9 


2,150 


95 


5 








































i 


Aug 9 


33 


65 


13 


0.4! 


22 


0.9 


4 


20 


0.4 


175 


0,28 


20 


18 


8 


_ 


7.5 


1,800 


97 


3 








i 13 


0.4! 


22 


1.05 


4 


20 


0.4 


175 


0.35 


20 


18 


8 


M 


9.8 


2,350 


94 


6 






i; 


13 


0.4! 


22 

! 


1.55 


4 


20 


0.4 


175 


0.31 


20 


18 


8 


m 


12.5 


3,000 


71 


29 












1 






-'- 






j 


































' 
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Appendix 5 
HEADLOSS DISTRIBUTION RESULTS 



Run # 
Coal Size mm 

Alum mg/1 
Turbidity Ftu 



t> 



Y 




S5S* •'"-' 

(inches) 

33 

30 

27 

24 

-21 

18 

-15 

12 

9 

6 

4 



Headless 
% 



/ 



24 


27 


33 


— ~ -r 


0,9 


0.9 


0.9 




17 


20 


20 




40 


80 + 


175 




0.1 


0.2 


0.4 




34.2 


36.6 


53,5 




21.7 


37.8 


38.5 




10.5 


13.6 


4.2 




5,5 


4.9 


0.4 




3.1 


2.5 


0.1 




2.2 


0.0 


0.3 




- 


- 


- 




9,3 


0.9 


1.6 




10.0 


1,9 


0.0 




2.3 


0,9 


1.0 




0.7 


0.1 


0.0 




0.5 


0.8 


0.4 





Run # 

Coal Size mm 

Alum mg/1 

Turbidity Ftu 
Filter 
Depth Polymer 

(inches) Headloss 




24 


27 


33 




1.05 


1.05 


1.05 




17 


20 


20 




40 


80 + 


175 




0.1 


0,25 


0.4 




21.4 


29.9 


42.6 




15.6 


29.4 


36.5 




8.1 


15.1 


10.3 




5.0 


6.6 


3.3 




3.0 


0.4 


0.5 




- 


- 


- 




4.1 


5.2 


1.2 




14,5 


3.9 


0.0 




19.5 


7.6 


3.7 




5.5 


1.3 


0.7 




J. ,5. 


0.3 


0.6 




1.8 


0.3 


0.6 
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. 
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Appendix 5 
HEADLOSS DISTRIBUTION RESULTS 





Run | 




CSoal Size mm 




' Alum 




Filter Turtiait y Ftu 




Depth Polymer 

(inches) 
,, Headloss 

' 36 f 




'33 


£> £* 


_30 


l> *■ 


•27 


a 




/> 


u 24 


» * 


.21 




-18 


l> C 


-15 


//// 


"12 


</y 


-9 


//// 


- 6 


"'//, 


.4 








, 

24 


27 


33 




,1*$L 


.1.51 


1.55 




- 1? 


20 


20 




., 40 .. 


|S 4 


175 




, 6 


0.45 


0.4 




39.5 


44.3 


21.0 




31.0 


36,0 


25,7 




13.1 


10,7 


13.5 




6,0 


3,4 


6.5 




7.2 


- - 
1.0 


3,8 










- 


4,5 


0.6 


9,2 




.. 1,9 


2.3 


9.8 




- 0,9 


0.6 


7.5 




. 0.1 


0.7 


1.4 




, 


, 


0.0 




0,8 


0.4 


1,6 





II 

H 

i 
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APPENDIX 6 

High Raw Water Turbidity 

with 
Polymer as a Filter Aid 



Oct, 24, 1972 
Oct. 25, 1972 



Ministry of the 
Environment 






Ontario 














APPENDIX 6 








/ 










DIRECT FILTRATION 




Date 


Run 
# 


Temp 
F 


Fllte 


r Media 


Filtration 
Rate 

2 
IGPM/ft 


! 
Chemicals 


Turbidity 


Flocculation 


Head Loss 
Ft. 


Run 
Length 

Hours 


Total 
Filtered 

Imp, 
Gal/ft 


Head Lc 
Distrii 


5SS 




Sand 


Coal 


Alum 


Poly 


Raw 

FTU 

** 


Eff, 
FTU 


>ution 




Depth 

in, 


Ef.fi 

mm 


Depth 
in. 


Eff 
nun 


ppm 


ppm 
* 


Sec 


Time 
min. 


Final 


Break 
Through 


Coal 
% 


Sand 


Mi 24 


S-2S 


50 


12 


0.4! 


20 


0.9 


6 


10 


0.10 


35 


0.25 


20 


14.5 


8 


8 


8.1 


2,900 


75 


25 








13 


0,45 


21 


1.0 


6 


10 


0.10 


35 


0.25 


20 


14.5 


6.5 


6.5 


8.2 


2,950 


50 


50 








12 


0.4S 


20 


1.5! 


! 6 


10 


0.10 


32 


0.32 


20 


14.5 


4.5 


4.5 


5.6 


2,000 


37 


f* , 

63 






































■ 




Oct 24 


S-3C 


50 


12 


0.45 


20 


0.9 


6 


10 


0.20 


44 


0.35 


20 


14 . 5 


8 


— , 


5.5 


2,000 


83 


17 








13 


0.45 


21 


1.0 


6 


10 


-- 
0.20 


44 


. 35 


20 


14,5 


8 


- 


7.3 


2,650 


55 


45 








12 


. 45 


20 


1.55 


6 


10 


0.20 


44 


0.60 


20 


14.5 


5.5 


5.5 


5.0 


1,800 


34 


66 








. ... 










A 1 
























Oct 25 


s-3:. 


50 


12 


0.4! 


20 


0.9 


4 


10 jo.io 


26 


0.19 


20 


14.5 


I 


1— 


13.2 


3,150 


78 


22 








13 

__ 


0.4! 


21 


1.0 


4 


10 


0.10 


26 


0.20 


20 


14 . 5 


8 


- 


16.2 


3,900 


54 


46 








12 


0.45 


20 


1.55 


4 


1 
10 :0.10 


28 


0.25 


20 


I 
14.5 | 


5 


5 


10 


2,400 


49 


51 












! 






j 






1 











_ — — 














■ 








1 

1 

i 
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HEADLOSS DISTRIBUTION RESULTS 




Filter 

Depth 

(inches) 



Run # 
Coal Size mm 
Turbidity Ftu 
Polymer 



Headloss 

1 



S-29 S-30 


S-31 






. 9 


3.9 


0.9 






35 


44 


26 






0.1 


0.2 


§.1 




































55,5 


64.4 


12.0 






8.9 


8.9 


51.3 






- 

6.2 


5.1 


7.8 






2.8 


2.5 


4.6 






1,9 


1.7 


2.3 






3.1 


3.3 


2.3 






11.6 


9.3 


14.3 






4.4 


1.3 


3.6 






2,8 


1.6 


0.8 






2.8 


1.9 


1.0 







Run I 
Coal Size mm 

Turbidity Ftu 

Filter ' Poller 
Depth 
(inches) 
36 



A A 



' p A 




/'/ 



33 

30 
-27 

-24 
-21 

.18 

-15 
. 12 

. 9 

6 

4 



S-29 


S-30 


S-31 




1.05 


1.05 


1.05 




35 


44 


26 




. 0,1 


0.2 


0,1 




















20.7 


25.9 


24.8 




.11.2 


11.3 


11.7 




7.2 


7.8 


6.9 




4.4 


4.6 


5,2 




3.8 


3.3 


3.3 




2.3 


1.7 


2.2 




17.0 


15.8 


21.3 




. 21 _fl 


lfi.7 


1fi.fi 




-.4.6 


6.1 


5.3 




2.3 


2.2 


0.8 




4.7 


2.6 


1.9 





- J ----- - 









i 
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Appendix 6 

'HEADLOSS DISTRIBUTION RESULTS 







Filter 
Depth 
(inches) 
36 

L 33 



Run | 
Coal Size mm 
Turbidity Fti^ 
Polymer 



Headless 
% 



. S-29 


Mp 


F— 

3-31 




r 


1.55 


i.55 


1.55 






i, 32 


44 


18 






, 0.1 


0.2 


0.1 


























7,4 


4.4 


6.8 






11.2 


11.2 


14.7 






6.8 


7.1 


8.6 






5.9 


5,5 


6.9 






5.4 


6.2 


5.9 






5.9 


10.3 


5.9 






18.2 


13.8 


12,9 






20.7 


21,8 


18.9 






9.5 


12.1 


9.9 






. 5.4^ 


3.7 


5.5 






3.6 


3.9 


4.0 







I 

bo 

i 
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APPENDIX 7 



High Raw Water Turbidity 
Polymer with as a Filter Aid 



Feb. 6, 197 4 
Feb. 7, 1974 
Feb. 8, 1974 



® 



Ministry of the 
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Ontario 














APPENDIX 7 


















DIREC 


T FILTRATION 




Date 


1 

Run 
# 


Temp 
°F 


Filter Media 


Filtration 
Rate 

IGPM/ft 


r 
Chemicals 


Turbidity 


Flocculation 


Head Loss 


Run 
Length 

Hours 


Total 
Filtered 

Imp. 
Gal/ft 


Head Loss 




Sand 


Coal 


Alum 


Poly 


Raw 
FTU 

X 


Eff. 
FTU 


Ft. 


Distribution 




Depth 
in. 


Eff, 
mm 


Depth 
in. 


Eff 
mm 


ppm 


ppm 


Sec 


Time 
min. 


Final 


Break 
Through 


Coal 
% 


Sand 
% 


Feb 6 


67 


33 


13 


D.45 


22 


0.9 


4 


18 


0.11* 


32 


0.23 


20 


28 


7.0 


7.0 


9.3 


2,250 


76 


24 








13 


D.45 


22 


L.05 


4 


19 


0.11* 


32 


0.23 


20 


28 


7.0 


7.0 


8.8 


2,100 


55 


45 




* 




13 


3.45 


22 


L.55 


A 


19 


0.11* 


32 


0.23 


20 


28 


5.4 


5.4 


7.5 


1,800 


44 


56 


























' 
















Feb 7 


68 


33 


13 


D.45 


22 


0,9 


4 


18 


0.105 


* 30 


0.19 


20 


28 


8 


. 


3,0 


700 


96 


4 








13 


D.45 


22 


L.05 


4 


18 


0.105 


* 31 


0.21 


20 


28 


8 


- 


4.4 


1,050 


94 


6 








13 


MS 


22 


L.55 


4 


18 


3.105 


* 30 


0.19 


20 


28 


8 


_ 


5.7 


1,350 


95 


5 










. _^_ 


I 






























Feb 8 


69 


33 


13 


D.45 


22 

i 


0.9 


4 


18 


*#* 
0,10 


31 


0.16 


20 


28 


8 


m 


10.2 


2,450 


68 


32 








13 


D.45 


! 
22 


1.05 


4 


18 


*** 
0,10 


31 


0.18 


20 


28 


5.6 


5.6 


10.0 


2,400 


53 


47 








13 


3.45 


! 

22 


1,55 


4 


*** 

18 JO. 10 


31 


0.16 


20 


28 


6,1 


6.1 


10,0 


2,400 


43 


57 












j 




1 








- 




























* Separei 
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** Purifi. 
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Appendix 7 
HEADLOSS DISTRIBUTION RESULTS 



Filter 

•Depth 
(inches) 



Run # 
fcoal Size ran 

Heparan 
' Purifloc 

Nalcolyte 




Headless 

% 



67 


68 


69 




. 9 


0.9 


0.9 




0.11 













0.105 













0.10 




24,4 


83.7 


19.0 




25,7 


11.4 


21 . 6 




13.8 


0.4 


12.5 




6.4 


0.0 


6-8 




3.2 


0.0 


4.5 




1.7 


0.2 


2.8 




1.2 


0.2 


1.6 




4.7 


0.9 


9.5 




9.5 


0.7 


14.6 




4.5 


0.5 


6.5 




i 7-7 


n.7 


0,3 




2.2 


1.3 


0.4 





Filter 

Depth 
{inches) 




'Run # 
jal Size mm 
Separan 
Purifloc 
Nalcolyte 

Headloss 

% 



67 


68 


i§ 


r 

i 


.1.0$ 


1.05 


1,05 




0.11 













0.105 













0.10 




14.1 


60.0 


9.7 


1 


17.9 


32.1 


12.6 




11.6 


0.8 


10.8 




5.0 


0.2 


8.3 




2.9 


0.0 


4.1 




2.3 


0.2 


4.3 




1.0 


0.6 


3.0 




13.0 


0.0 


15.8 




17.1 


2,5 


11.6 




8.4 


2.4 


9.6 




VI 


0.4 


. 4,3 




. .3.6 


Q.ft 


5.9 














I 



Append Ik 1 
HEADLOSS DISTRIBUTION RESULTS 




Run # 

Coal Size mm 
Separan 

* Pur i floe 
Filter „ , , 
Depth Nalcolyte 

Cinches) Headloss 



67 


68 


69 






1.55 


1.55 


1.55 






0.11 















0.105 















0,10 






4,4 


16.9 


3.2 






9.5 


51.9 


6.7 






7.5 


23.2 


6.4 






6.1 


1.8 


4,9 






4.6 


0.5 


5.7 






5.7 


0.3 


7.3 \ 






6.6 


0.9 i 


8.8 






18.9 


0,8 


15.9 






15.9 


1.1 


18.7 






9.4 


0.9 


10.3 






5.3 


0.5 


6.0 






6.1 


1.2 

i . 


6.1 







I 
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DIRECT FILTRATION 




Date 


Run 

# 


Temp 
°F 


Filter Media 


Filtration 
Rate 

IGPM/ft 2 


I 

1 Chemicals 


Turbidity 


Flocculation 


Head Loss 
Ft. 


j 

Run 
Length 

Hours 


Total 
Filtered 

Imp. 
Gal/ft 


Head Loss 




Sand 


Coal 


Alum 


Poly 


Raw 

FTU 
* 


Eff. 
FTU 


Distribution 




Sec 


Time 
min. 


Final 


Break 
Through 






Depth 
in. 


nun 


Depth 
in. 


Eff 

mm 


ppm 


ppm 


Coal 
% 


Sand 
% 


July 31 


30 


68 


13 


0.4! 


1 22 


0.9 


6 


6 





1.5 


0.3 


20 


14.5 


8 


m 


16.5 


5,950 


78 


22 








13 


0.4! 


I 22 


1.05 


6 


6 





1.5 


0.3 


20 


14 . 5 


8 


wm 


16 


5 r 750 


48 


52 








13 


0.41 


. 22 


1.55 


6 


6 





1.5 


0.3 


20 


14.5 


8 


" 


22 


l r 900 


27 


73 
















pH - 7.0 
























July 30 


29 


67 


13 


0.4! 


> 22 


0.9 


6 


6 





1.5 


0.23 , 


20 


14.5 


8 


_ 


22 


7,900 


78 


22 








13 


0.4! 


22 


1.05 


6 


6 





1.5 


0.25 


20 


14.5 


8 


- 


27 


9,700 


48 


52 








13 


0.4! 


22 


1.55 


6 


6 





1.5 


0.25 


20 


14.5 


8 


1 


31 1 


11,150 


30 


70 


— — 














pH = 7.85 




















































































* 


Naturi 


1 


























j 








































r ■■-] 


















- - -- - 

- - - — 








n - 
















































































. 
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Appendix 8 
HEADLOSS DISTRIBUTION RESULTS 



Appendix 8 
HEADLOSS DISTRIBUTION RESULTS 




filter 
Depth 
(inches) 
36 



Run # 


3 


19 


Size mm 


0,9 


0.9 


P H . 


7.0 


7.85 








Headloss 

% 








39.3 


43.3 




20.3 


16.8 




9.6 


8.5 




5.2 


4.9 




2.0 


2.8 




2.0 


1.9 










6.5 


6.0 




7.8 


7.9 




3.7 


3.2 




1.1 


1.5 




2.5 


3.2 



Run 1 

toal Size jwn 
P H 



Filter 
Depth 
(inches) 
36 

33 



A h 




Headloss 
t 



30 


29 




1.05 


1.05 




7.0 


7.8 5 
















13.0 


14.5 




13.8 


111? 




8.1 


8.1 




4.9 


5.2 




2.9 


3.7 




- 


- 




5.1 


5.1 




14.5 


14.2 




23.9 


24,6 




7.1 


6.0 




?,» 


7 1 




3.9 


4.8 











, 



I 

UJ 

I 



Appendix 8 
■HEADLOSS DISTRIBUTION RESULTS 



Run # 
Goal Size ram 
" ' pH 



*>/* A 



Filter 
Depth 
(inches) 
36 

i 33 




Head loss 
% 



30 


29 


1 . 5_5 .. 

7.0 


1.55 


7.85 










7.3 


9.3 


7.6 


7.7 ■ 


5.2 


5.3 


3.8 
3,3 


4.7 


2.3 


- 


_ 


13.0 


12.1 


31.8 


32.3 


15.8 


14.0 


6.5 


5.7 


1 .2 


1.6 


4.5 


4.5 



• 



II 

GJ 

I 
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APPENDIX 9 

Various Alum Dosages 

at a 
Filtration Rate of 4 Igpm/sq ft 



Sept, 27, 1972 

Sept. 25, 1972 

June 13, 1972 

Oct. 16, 1972 

Aug, 21, 1972 
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DIRECT FILTRATION 




Date 


Run 

# 


Temp 
°F 


Filter Media 


Filtration 
Rate 

IGPM/ft 


Chemicals 


Turbidity 


! 
Flocculation 


> 
Head Loss 
Ft, 


Run 

Length 

Hours 


Total 
Filtered 

Imp, 
Gal/ft 


Head Loss 




Sand 


Coal 


Alum 


Poly 


Raw 

FTU 
* 


Eff. 
FTU 


Distribution 




Sec 


Time 
min . 


Final 


Break 
Through 






Depth 
in. 


Ef-£ 

nun 


Depth 
in. 


Eff 

SUB 


ppm 


PP m 


Coal 
% 


Sand 
% 


27 

Sept 


5-1 


! 63 


12 


0,411 20 


0.9 


4 


3.8 





2.3 


0.25 


20 


14,5 


8 


. 


39 


9,350 


88 


12 








12 


0.4S 21.5 


1.0 


4 


3.8 





2.3 


0.25 


20 


14.5 


3.7 


- 


48 


11,500 


61 


39 








12 


0.4! 


1 20 


1.5 


4 


3.8 





2,3 


0.25 


20 


14,5 


3,2 


- 


48 


11,500 


38 


62 


25 
Sept 


S-lj 


1 63 


12 


0.4! 


\ 20 


0.9 


4 


6.5 





0.7 


0.16 


! 20 


14,5 


8 


- 


28 


6 , 700 


92 


8 








12 


0.41 


21.5 


1.0 


4 


6.5 





0.7 


0.16 


20 


14.5 


8 


- 


38 


9,100 


67 


33 








12 


0.4! 


3 20 


1.5 


4 


6.5 





0.7 


0.16 


20 


14.5 


8 


- 


34.5 


8,300 


68 


32 


13 

June 


3-2 


50 


12 


0.4! 


1 2S 


1.0 


4 


10 





3.5 


0.15 


| 20 


14.5 


8 


- 


16.2 


3,900 


87 


13 








12 


0.4! 


J 20 


1.3 


4 


10 





3.5 


0,15 


20 


14,5 


6 


6 


17.5 


4,200 


57 


43 








12 


0.4! 


20 


1.55 


4 


10 





3.5 


0.15 


20 


14.5 


5 


5 


17 


4,100 


53 


47 


Oct 1€ 


5-2; 


: 54 


12 


0.4! 


20 
i 
1 -■ - -i 


0.9 


4 


1 
15 





20 


. 18 


20 


14.5 


6 


6 


11 . 5 


2,750 


74 


26 






: 


12 


0.4. 


21 I 1.0 


4 


15 





20 


0.18 


20 


14.5 


4.5 


4.5 


11.5 


2,750 


54 


46 








1 

JL«£ 


0.4! 


20 

... ^J 


1.55 


4 


J 
15 i 





20 


0.20 


20 


14.5 


3 


3 


7.2 


1,750 
... ,._ .... ... . 


42 


58 


Aug 2] 


S-9 


66 


12 


0.41 


20 


0.9 


4 


40 1 





0,8 


0,10 


20 [ 


14.5 


7 


7 


8 


1,900 


82 


18 








12 


O.4.: 


22 


1,0 


4 


40 





0.8 


0.10 


20 


14.5 


5 


5 


7.7 


1,850 


52 


48 








12 


0.4,! 


20 


1.5 


4 


40 


0.35 


0.8 


. 10 


20 


14.5 


7 


7 


8 


1,900 


48 


52 


MOE 08 - 


ii4 m 


% 










i 
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Naturn 


1 
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HEADLOSS DISTRIBUTION RESULTS 



Appendix 9 
.HEADLOSS DISTRIBUTION RESULTS 



Run # 
deal Size mm 

Alum mg/1 
Turbidity Ftu I 
Filter 

"??««? »* Meadloss 
(inches) „ 



P 



S-12 


S-ll 


S-2 


S-22 


S-9 


n.Q 


n,q 


1.3 


0.9 


0.9 


3.8 


5.5 


10 


15 


40 


2.3 


0.7 


3.5 


20 


0.8 


- 




























54.6 


78,4 


64.5 


41.8 


51.0 


■ 








10.0 


16.6 


6.8 


22.4 


9.3 


6.5 




' 






5.9 


6.2 


2.4 


5.1 


5.7 


0.7 


. 








l.fi 


4.9 


3.2 


1.4 


27 . 7 


13.8 










4.9 


11.6 


. 5.9 


3.9 


12.2 


2.3 




3.3 


2.7 


! 3.3 


3.3 


6.1 

■ - 



Run # 
Coal Size nun 
Alum mg/1 
Turbidity Ftu 



Filter 

Depth 

(inches) 



■ 33 



6 



fit £> 




Headless 
% 



r ■ 
S-12 


S-ll 


S-2 


S-22 


S-9 [ 


1.0 


1.0 


1.0 


1.0 


i.o ! 


3.8 


6.5 


10 


15 


40 I 


2.3 


0.7 


3.5 


2 


0.8 | 


- 








j 

i 

i 










r 


43.1 


36.7 




27.8 


29.8 : 


. 7 « 5 


11.9 


79.6 


9.0 


10.51 


4.2 


7.7 


3.9 


6.8 


5.s! 
1 


2.4 


4,9 


2.0 


4.8 


2,6 j 


1.5 


3.6 


0.6 


3,1 


2.1! 


2.4 


1.9 


1.2 


2.5 


1.9 


7.8 


16.2 


5.0 


11. f * 


19.1 1 


14.7 


10.9 


4.9 


14.7 


1 
13. 0! 


6.9 


2.6 


1.6 


5.3 


5,6 


3.9 


0.9 


0.5 


2.7 


5.1 


5.6 


2 , 7 


0.7 


4.4 


4.8] 

1 












7 






I 
I 






AFFENDIX 9 



'HEADLQSS DISTRIBUTION RESULTS 



Filter 
"Depth 

(inches) 

36 



-33 



Run # 
Coal Size mm 

Alum mg/1 
"Turbidity Ftu 



O 




Headloss 
% 





S-12 


S-11 


S-2 


S-22 


S-9 






. 1,55 


1.55 


1,55 


1.55 




3.8 


6,5 


10 


15 


40 ] 




2.3 


0.7 


3.5 


20 


0,8 




























14,6 


14.1 




7.6 


11.7 




7,8 


17.2 




10.9 


14.9 




4.1 


11.8 


37 . 6 


7.3 


7.5 




4 . 4 


9,6 




6.1 


5.1 




2.7 


6.8 


9.0 


5.2 


3.7 




4.8 


8.5 


6.5 


4.9 


5.1 




21.4 


9.6 


12.7 


18.6 


10.0 




21.8 


13.4 




21.0 


23.5 




7.2 


5,9 


26.1 


9.5 


9.6 




2.7 


1.9 




5.2 


4.2 




8.5 


1.2 


8.1 


3,7 


.."•7 



I 

II 
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APPENDIX 10 

Various Alum Dosages 

at a 
Filtration Rate of 6 Igpm/sq ft 



Oct. 30, 1972 

Oct. 19, 1972 

Oct. 11, 1972 

Oct. 20, 1972 









w 
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DIRECT FILTRATI 


3N 




Date 


Run 
# 


1 

Temp 
°F 


Filter Media 


Filtration 
Rate 

IGPM/ft 


1 
Chemicals 


Turbidity 


Flocculation 


Head Loss 
Ft. 


i 

Run 
Length 

Hours 


Total 
Filtered 

Imp. 
Gal/ft 


Head Loss 




Sand 


Coal 


Alum 


Poly 


Raw 

FTU 

* 


Eff. 
FTU 


Distribution 




Sec 


Time 
min. 


Final 


Break 
Through 






Depth 
in. 


Eff. 
tnm. 


Depth 
in. 


Eff 
iran 


ppm 


ppm . 


Coal 
% 


Sand 
% 


Oct 30 


3-32 


47 


12 


).45 


20 


0.9 


6 


4 





1.5 


0.18 


20 


14.5 


8 


r 


18 


6,500 


77 


23 








13 


3.45 


21 


1.0 


6 


4 





1.5 


0.18 


20 


14,5 


8 


- 


27 


9,700 


46 


54 








12 


).45 


20 


1.55 


6 


4 





1.5 


0.25 


20 


14.5 


8 




28 


10,050 


28 


72 












■ 






























Oct 19 


5-27 


48 


12 


).45 


20 


0.9 


6 


10 





4.5 


0.25 


20 


14.5 


8 


m ^ 


12.2 


4,400 


78 


22 








13 « 


),45 


21 


1.0 


6 


10 





4.5 


0.25 


20 


14.5 


6.7 


6.7 


12.2 


4,400 


55 


45 








12 I 


>.45 


20 


1.55 


6 


10 





4,5 


0.25 


20 


14.5 


4.5 


4.5 


8 


2,400 


40 


60 






-■- 












- 
























Oct 11 


5-19 


57 


12 ( 


).45 




20 


0.9 


6 


10 





8 


0.16 


„ 
50 


14 


8 





- - 
11.5 


4,150 


77 


23 








13 ( 


L45 


| 21 


1.0 


6 


10 





8 


0.15 


50 


14 


7.5 


7.5 


12 


4,300 


49 


51 








12 ( 


).45 


20 


1.55 


6 

t 1 


10 





8 


0.18 


50 


u ! 

I 1 


5.5 


5.5 


9 


3,250 


40 


60 




i 








1 






1 

1 






i 


I 














Oct 20 


S-28 


48 


12 ( 


► .45 


1 
20 


0.9 


6 


15 





4.5 


0.15 


! 
20 


14.5 


8 


8 


8.8 


3,200 


76 


24 








13 ( 


(.45 


21 


1.0 


6 


• ' i 
15 





4.5 


0.15 


20 


14.5 


5.5 


5,5 


6.2 


2,250 



49 


51 








12 ( 


.45 


20 


1.55 


6 


15 





4.5 


0.20 


20 


14.5 


4,8 


4.8 


6.0 


2,150 


38 


62 


MOE 08 • 


114 6- 


74 ' 














1 


* 


Natura 


1 








' 
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HEADLOSS DISTRIBUTION RESULTS 



Appendix 10 
.HEADLOSS DISTRIBUTION RESULTS 



Run | 

Coal Size nun 
Alum mg/1 



Filter 
Depth 
(inches) 
36 

- 33 



£> P 



Head loss 

% 





S-32 


S-27 


S-19 


- 
S-28 




0.9 


0.9 


0,9 


, S 




4 


10 


10 


15 












































62.0 


57.4 


57.3 


55.7 




5.7 


10.6 


8,8 


9.4 




4,3 


5.1 


5 . 6 


5.7 




3.3 


3.2 


3-6 


3.0 




1.6 


1.5 


1.6 


2.3 




4.3 


3.7 


4 .2 


4.1 




10.8 


15.4 


11.3 


10.7 




3.6 


2.3 


4 . 1 


4,1 


1.7 


0.3 


1.6 


2.0 




2.7 


. 5 


1.4 


3.0 



Run # 

Coal Size ram 
Alum mg/1 



Filter 
Depth 
(inches) 
36 




'Headloss 



S-32 


S-27 


S-19 


S-28 


A.Q_ 


1.0 


1.0 


1,0 


._ 4 


10 


10 


15 


























25.3 


28,0 


21.6 


19.7 


6.5 


9,6 


9.9 


10.8 


5.1 


S . 8 


7.3 


7.6 


4.1 


3.9 


4.7 


4.4 


3.1 


6.2 


3.4 


3.8 


2.3 


1.9 


2.5 


2.5 


19.4 


23.8 


19.4 


16.6 


20.9 


15.1 


21.1 


16,9 


5 . 6 


3.9 


4.6 


8.3 


3.5 


1.2 


2.6 


3.9 


4,2 


0,6 


2.9 


5.5 



■ . ■■!..■: 



■ 



ii 
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appendix iu 
HEADLOSS DISTRIBUTION RESULTS 



Run # 
deal Size mm 
Alum mg/1 



Filter 
Depth 
(inches) 
36 

.33 



€> 




Headloss 
% 



S-32 


S-27 


S-19 


S-28 


;!•». 


1.5$ 


1.55 


1.55 


i 4 


10 


10 


15 












* 














4.8 


6.9 


6.8 


5.2 


6,2 


8,5 


8.3 


9.5 


3,9 


6.5 


6.0 


6.5 


3.7 


5.4 


5.8 


5,0 


3.7 


4.7 


5,7 


4.6 


5.9 


7.7 


7.6 


7.1 


25.0 


24.0 


15,7 


21.0 


23.4 


22.8 


25.0 


20.8 


10.8 


7.6 


9.9 


9.1 


§ r M 


a_.i 


K.fl 


5.6 


7.1 


2.8 


3.4 


5.6 



« J 
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Appendix 11 

The Influence of Low Algae Levels 
on 
Filter Performance 



May 28, 1973 
July 16, 1973 
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DIRECT FILTRATION 




Date 


Run 
# 


Temp 
°F 


Filter Media 


Filtration 
Rate 

2 
IGPM/ft 


1 
Chemicals 


Turbidity 


i 
Floe 


:ulation 


Head Loss 
Ft. 


Run 
Length 

Hours 


Total 
Filtered 

Imp, _ 
Gal/ft 


Head Loss 




Sand 


Coal 


Alum 


Poly 


Raw 

FTU 

* 


Eff. 
FTU 


Distribution 




; -i 

Sec 


Time 
min. 


Final 


Break 

Through 






Depth 
in. 


Ef.fi 
mm 


Depth 
in. 


Eff 
mm 


ppm 


ppm , 


Coal 
% 


Sand 


May 28 


4 


48 


13 


0.4! 


22 


0.9 


4 


6 





0.8S 


0.20 


20 


14.5 


8 


- 


25,5 


6,100 


86 


14 








13 


0.4! 


22 


1.05 


4 


6 





0.85 


0.19 


20 


14.5 


8 


- 


37.5 


9,000 


55 


45 








13 


0.4! 


22 


1.55 


4 


6 





0.85 


0.24 


20 


14.5 


8 


- 


45.5 


11,000 


30 


70 




































- 






July 16 


24 


65 


13 


0.4! 


i 22 


0.9 


4 


6 





0.9 


0.22 


20 


14.5 


8 


.- 


40 


9,600 


71 


29 








13 


0.4! 


22 


1.05 


4 


6 





0.9 


0.21 


20 


14.5 


8 


- 


43 


10,500 


40 


60 








13 


0.4! 


22 


1.55 


4 


6 





0.9 


0.27 


20 


14.5 


8 


- 


50 


12,000 


26 


74 






















* 


Natui 


al 


























| 






1 
































1 
i 
i 








































1 

1 
















: 
























! 1 






I 

! 






































j 








i 

i 
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Appendix 11 
HEADLOSS DISTRIBUTION RESULTS 



Appendix 11 
HEADLOSS DISTRIBUTION RESULTS 



Run # 
Coal Size ram 



Filter 

Depth 

(inches) 




Head loss 



4 


24 


0.9 . 


0.9 














57.0 


30.9 


14.7 


20.0 


6.0 


10.0 


3.6 


5.0 


2.5 


3.6 


1.0 


2,5 


1.1 


- 


4.2 


8.6 


0.4 


8.6 


1 

5.1 


5.4 


2.6 


2.5 


1.8 


2.9 




Run # 
Coal Size mm 



Headloss 
I 



4 


24 


1.05 


1.05 














2 5.9 


16.3 


10.0 


9.2 


8.9 


4.3 


3.8 


3 . 9 


2.8 


1.4 


2.4 




1.3 


4.9 






IS. 2 


a. 2 


*i.5 


2.0 


3.9 ' 


2.4 


4.9 1 ! 









— 






I 






Appendix 11 
tfE&DLGSS DISTRIBUTION RESULTS 



Bun # 
Coal Size iron 




Filter 
t)epth 
(inches) 

f 36 



Headless 
% 



4 


24 


1.55 


1.55 














8.7 
6.1 


5.6 


8.6 


4.6 


4.5 


4.0 


3.3 


3.0 


3.7 


3.7 


- 


8.2 


16.3 


31.4 


22.9 


17.8 


16.3 


7.0 


11.4 


2.3 


2.9 


3.2 


4.5 



! 

I 
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DIREC 


T FILTRATION 




Date 


r ■ 

Run 
#' 


Temp 
°F 


Filter Media 


Filtration 
Rate 

IGPM/ft 


Chemicals 


Turbidity 


! 
Flocculation 


Head Loss 

Ft. 


Run 
Length 

Hours 


Total 
Filtered 

Imp. 
Gal/ft 


Head Loss 




Sand 


Coal 


Alum 


Poly 


Raw 

FTU 


Eff. 
FTU 


Distribution 




Sec 


Time 
min. 


Final 


Break 
Through 




1973 


Depth 
in. 


Ef.fi 
mm 


Depth 
in. 


Iff 
mm 


ppm 


ppm 


Coal 
% 


Sand 
% 


Oct24-5 


51 


57 


13 


0.41 


22 


0.9 


4 


1.75 





1.0* 


0-16 


20 


14.5 


8 


- 


20 


4,800 


86 


14 








13 


0.4! 


22 


1.05 


4 


1.75 





1.0 


0,13 


20 


14.5 


8 


- 


28.8 


6,900 


62 


38 








13 


0.4! 


22 


1.55 


4 


1.75 





1.0 


0.13 


20 


14.5 


8 


m 


28 


6,700 


^53 


47 


















































































Oct 23 


49 


57 


13 


0.4! 


22 


0.9 


4 


4.0 





6.5* 


0.18 


20 


14.5 


8 


— 


12.8 


3,100 


94 


6 








13 


0.4! 


. 22 


1.05 


4 


4.0 





6.5 


0.18 


20 


14.5 


8 


- 


18 


4,300 


74 


26 




i 




13 


0.4! 


22 


1.55 


4 


3.7 





6.5 


0.16 


20 


14.5 


8 


- 


17 


4,100 


70 


30 


















1 


1 






















Oct 22 


48 


57 


13 


0.4! 


1 1. 
22 


0.9 


4 


4.3 ] 


3 * 


0.14 


20 


14.5 


8 


- 


13 


3,100 


90 


10 








13 


0.4! 


! 22 


1.05 


4 


4.3 





3 


0.14 


20 


14.5 


8 


- 


16.5 


4,000 


76 


24 








13 


0.4! 


1 

j 22 

• 


1.55 


4 


4.3 





3 


0.16 


20 


14.5 


8 


- 


14,5 


3,500 


69 


31 












! 

[ 




i 






















Oct 24 


50 


57 


13 


0.4!i 


22 


0.9 


4 


6.7 j 

1 


17** 


0.18 


I 
20 14.5 


8 


- 


9.5 


2,300 


97 


3 








13 


0.4!i 


22 


1.05 


4 


i 
6.7 | 


17 


0.22 


20 


14.5 


8 


- 


12.5 


3,000 


81 


19 








13 


0.415 


22 


1.55 


4 


6.7 





17 


0.16 


20 


14.5 


8 


- 


11.8 


2,800 


& 7 


33 


MOE 08 

II 


114 6- 

ii 


74 i 








1 








* flatura:. Turbidity 

** Turbidity added to zaw watejr 
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Appendix 12 



HEADLOSS DISTRIBUTION RESULTS 




Run # 
Coal size mm 
FeCl~ (ppm) 



Headloss 

% 



51 


49 


48 


50 


0,9 


_ 0.9 


0.9 


0.9 




1.75 


3.7 


4.3 


6.7 
























47,3 


53.9 


J 
49.9 


32.5 




24.5 


2 5.4 


28.7 


39.4 




8.4 


9.6 


7,6 


15.4 




3.4 


2.7 


1.9 


5.7 




1.8 


0.9 


1.0 


2.7 




0.7 


1.0 


0.8 


0.9 




- 


- 


- 


- 




3.9 


2.1 


0.2 


1.5 




4.3 


2.0 


1.3 


. 8 




3.4 


1.0 


4.8 


0.7 




0.0 


0.6 


2.3 


0.4 




1.8 


0.8 


1.5 


0.0 





Run # 
Coal Size mm 
PeCl 3 (ppm) 



Filter 
Depth 
Cinches) 

36 



C> 



l> 



i> 




Headloss 
% 



51 


49 


4 8 50 


1.05 


1.05 


1.05 


1.05 


1.75 


4.0 


4.3 


6.7 


















27.6 


31.7 


18.2 


29.3 


14.5 


20.7 


20.3 


25.3 


10.5 


10.3 


12.0 


13.1 


4.3 


5.8 


7.9 


7.2 


2.4 


3.1 


5.6 


3.1 


-» 


- 


5.3 


- 


2.5 


2.7 


6.3 


3.2 


17.8 


14.5 


13.9 


11.2 


13.1 


7.2 


4.4 


5.6 


3.4 


2.0 


1.4 


1.1 


I ..!«•» 


0.7 


1.9 


0.4 


1.4 


1.3 


2.8 


0.5 






I 

CO 



Appendix 12 
HEADLOSS DISTRIBUTION RESULTS 







Run # 


51 


49 


48 


50 




Size mm 


.1.55 


1.55 


1.55 


1.55 




:i 3 (ppm) 


.1.75 


4.0 


4.3 


6.7 
















Head loss 
% 














12.7 


14.6 


18.2 


9.0 






15.0 


22.2 


20.3 


23.2 






8.0 


12.6 


12 . 


13.9 






5.7 


8.5 


7.9 


7.2 






5.2 


6.7 


5.6 


5.3 






6.8 


5.7 


5.3 


9.0 






12.2 


6.6 


6.3 


9.4 






18.8 


15.4 


13.9 


15.9 






8.4 


4.9 


4.4 


4.6 






2.9 


1.3 


1.4 


1.2 






2,0 


0.3 


1.9 


1.3 






2.3 


1,2 


2.8 


0.0 





i 
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Aug, 29, 1973 

Sept, 3, 1973 
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DIRECT FILTRATION 




Date 


Run 

# 


Temp 

°F 


Filter Media 


Filtration 
Rate 

IGPM/ft 2 


1 

Chemicals 


Turbidity 


I 
Floccuiation 


Head Loss 
Ft. 


Run 
Length 

Hours 


i 

Total 
Filtered 

Imp. 
Gal/ft 


Head Lc 
Distrii 


3SS 




Sand 


Coal 


Alum "Orti \t 


Raw 
FTU 
* 


Eff. 

FTU 


jution 








■ -i 

Sec 


Time 
min. 


Final 


Break 
Through 






Depth 
in. 


Eff, 
mm 


Depth 
in. 


Eff 
mm 


ppm 


ppm 


I Coal 
% 


! Sand 

i 

1 ^ 


July 4 


19 


53 


13 


0.45 


22 


0.9 


4 





0.2 


1.3 


0.42 


20 


14.5 


6,1 


_ 


50 


12,000 


97 


3 








13 


0.45 


22 


1.05 


4 





0.2 


1.3 


0.5 


20 


14.5 


3 


- 


50 


12,000 


84 


16 








13 


0.45 


22 


1.55 


4 





0.2 


1.3 


0.5 


20 


14,5 


2.1 


- 


50 


12,000 


67 


33 


Tulyl9 


26 


65 


13 


0.45 


22 


0.9 


4 





0.4 


1.7 


0.8 


20 


14.5 


2.0 


»- 


23.5 


5,650 


91 


9 








13 


0.45 


22 


1.05 


4 





0.4 


1.7 


0,9 


20 


14.5 


1.5 


- 


23.5 


5,650 


58 


42 








13 


0.45 


22 


1.55 


4 





0.4 


1.7 


0.9 


20 


14.5 


1.4 


- 


23.5 


5,650 


44 


56' 


July 24 


28 


68 


13 


0.45 


22 


0.9 


4 





0.4 


1.8 


0.6 


20 


18 


1.3 


- 


73 


17,500 


91 


9 








13 


0.45 


22 


1.05 


4 





0.4 


1.8 


0.6 


20 


18 


1,2 


- 


73 


17,500 


75 


25 








13 


0.4 = 


22 

t 


1.55 


4 





0.4 


1.8 


, 

0,65 


20 


18 


0.8 


- 


73 


17,500 


61 


39 


^.ug 29 


42 


70 


13 


0.45 


22 


0.9 


4 


o ! - 2 - 

1 0.4 


0.8 


0.45 


550 


11 


2.6 


- 


43.5 


10,450 


93 


7 








13 


0.45 


1 
22 

! 


1.05 


4 


!0.2- 
! 0.4 


0.8 


0.45 


550 


11 

1 


1.6 


- 


43.5 


10,450 


82 


18 


Sept. 3 


43 


70 


13 


0.45 


i 1 

22 10.9 

1 


4 


1 ** 
0.3 


1,1 


0.4E 


20 


18 


2.3 


- 


21 


5,050 


91 


9 








13 


0.45 


22 ( 


1.05 


4 


; ** 

| 0.3 

i 


1.1 


0.45 


20 


18 


1.5 


- 


21 


5,050 


84 


16 


i 






13 


0.45 


r 
22 


1.55 


4 


** 

! 0.3 

1 


1.1 


0.5C 


20 


18 


1.5 


- 


21 


5,050 

r . 


74 


26 






















* 


^aturs 


L 
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! 






1 
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.Appendix 13 
HEADLOSS DISTRIBUTION RESULTS 



Run # 
Coal Size mm 
Na'lcolyte 607 
Naleolyte 810] 
Filter 
Depth 
(inches) 




•Headloss 

I 



1 


-— - ' 
19 


26 


28 


42 


43 




0.9 


0.9 


0.9 


0,9 


0.9 




0.2 


0.4 


0.4 


0.3 


_ 


1 






- 


- 


0.3 ; 
















41.8 


83.6 


76.7 


86.5 


85.4 




52.5 


6.4 


7.0 


3.8 


3,1 




1.0 


0.0 


4.7 


2.2 


0.6 




0.5 


0.9 


1.2 


0.5 


1.8 




0.0 


0.0 


0.0 


0.0 


0.0 




0.7 


0.0 


1.2 


0.0 


0.0 




0.2 


_ 


0.0 


0.0 


0.0 




1.0 


i 3.7 


3.5 


0.0 


0.0 




0.0 


1.8 


1.2 


2.7 


6.1 




1.0 


2.7 


1.2 


2.7 


1.8 




n.3 


0.9 


1.2 


1.1 


0.6 




1,0 


0.0 


2.1 


0.5 


0.6 



Run # 
Goal Size nan 



Filter 

Depth 

(inches) 




Headloss 
f 



[ 19 


26 28 


42 


43 


1,05 


1.05 


1.05 


1.05 


1.05 
































56.5 


42.0 


61.1 


77.6 


78.4 


20 . 4 


10.0 


8.2 


3 . 4 


3.4 


4.0 


4.0 


1.4 


1.1 


0.0 


1.4 


0.0 


4.2 


0.0 


1.1 


0.0 


2.0 


0.0 


0,0 


1.1 


1.4 


— 


0.0 


0.0 


0.0 


0.9 


6.0 


0.0 


5.6 


2.3 


2.3 


16.0 


5.6 


0.0 


0.0 


7.6 10.0 


4,2 


10.1 


5.7 


2.3 


4,0 


13.9 


1.1 


2.3 


0.9 


6.0 


0.0 


0.0 


2.3 


2.3 


0.0 


1,4 


1.1 


3.4 






to 

1 
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HEADLOSS DISTRIBUTION RESULTS 



Run # 

Coal Size nan 



Filter 
Depth 
(inches) 




•Headless 

f 



19 


26 


28 


' ■ 

43 


1 .*■ 


JlJUi 


1.5E 


1.55 






















38.0 


28.9 


48.5 


63.0 


17.1 


11.2 


3.0 
0.0 


7.3 


5.4 


0.0 


1.9 


3.8 


2,2 


3.0 


0.0 


1.6 


2.2 


6.1 


1.9 


0.8 


- 


0.0 


0.0 


7.8 


15.5 


12.1 


7.3 


11.6 


15.5 


0.0 


14.8 


6.9 


4.5 


6.1 


0.0 


3.8 


20.0 1 12,1 


0.0 


1 .6 


0. 


0.0 


1.9 


1.6 


0.0 


9.1 


1.9 



I 

w 
I 



-'. 
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Flash Mix Study 



Aug, 18, 197 3 

Aug. 14, 1973 

Aug. 20, 1973 

Aug, 21, 197 3 
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DIREC 


T FILTRATI' 


•m 




Date 


Run 


i 

JTemp 


Filter Media 

n — 


Filtration 
Rate 

IGPM/ft 


1 
Chemicals 


Turbidity 


Flocculation 


Head Loss 
Ft. 


1 
Run 

j Length 


1 Total 
: Filtered 


i g 

| Heaa Less 


ft 


Sand 


Coal 


Alum 1 ^^t ** 


Raw 
FTU 


Eff. 
FTU 


1 Distribution 


iJ 






G -i 

Sec 


Time 
min. 


1 


1 


i m 




| 


Depth 
in. 


Eff. 

mm 


Depth Eff 
! in. mm 


ppm 


ppm 


Final 


Break 
Through 


Hours 


i 
Imp, 
Gal/ft 


Coal 1 Sand 
% i % 


Aug 18 


37 


67 


13 


0.45 


22 


0.9 


6 


6 





1.5* 


0.1F 


20 


14.5 


8 


- 


23.5 


8,450 


81 | 19 




1 




13 


0.45 


22 


1,05 


6 


6 





1.5 


0.20 


20 


14.5 


8 


- 


27 


9,700 


54 


46 








13 


0.45 


22 


1.55 


6 


6 





1.5 


o.2n 


20 


14.5 


8 


- 


29 


10,450 


40 


eo 








































Aug 14 


35 


67 


13 


0.45 


22 


0.9 


6 


5.5 





1.5* 


0.16 


20 


14.5 


8 


- 


24 


- 

8,650 


83 


17 








13 


0,45 


22 


1,05 


6 


5.5 





1.5 


0.2C 


20 


14.5 


8 


- 


2? 


10,450 


56 


44 




j 




13 


3.45 


22 


1.55 


6 


5,5 





1,5 


0.16 


20 


14.5 


8 


- 


31 


11,150 


39 


61 


















i 
1 






















Aug 20 


38 


71 


13 


3.45 


22 


0.9 


4 


10 


12** 


0,12 


20 


18 


8 


T> 


19 


6,850 


93 


7 








13 


).45 


22 


1.05 


4 


I 
10 ; 


12 


0.17 


20 


18 


8 




23 


8,300 


62 


3R 








13 


).45 


1 

! 22 1.55 


4 


10 ! 


12 


0.12 


i 

20 1 18 


8 




23.5 


8, 450 


43 


57 












j 












| 
















Aug 21 


39 


71 


13 


0.4: 


22 


0,9 


4 


10 ; 


12*^ 


0.23 


\ r — 

i 

20 ! 18 


8 




19 


6,850 


30 


10 


, 






13 


0.4:: 


22 


L.05 


4 


i 
10 ; o 


12 


0.23. 


20 


18 


8 


_ 


25 


9, 000 


69 


31 








13 


— t 
0.4f 


22 


..55 


4 


l 

10 





12 


0.23 


20 


18 


8 


", 


24. t 


8,800 


40 


60 
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Appendix 14 
HEADLOSS DISTRIBUTION RESULTS 



Run t 

Coal Size mm 
Flash Mix 



Filter 

Depth 

(inches) 




Headloss 

% 





37 


35 


38 


39 




n.Q 


0.9 


0.9 


0.9 






NO 




NO 
























44,6 


42.9 


38.6 


38.4 




17.9 


19.1 


29.6 


29.1 




10.8 


10.5 


13.7 


12.1 




3.3 


5.5 


6.9 


6.5 




2.1 


3.2 


3.2 


2.5 




2.0 


1.8 


0.8 


1.2 




- 


- 


- 


- 




4.9 


3.5 


0.7 


2.2 




5.0 


5.3 


2.1 


4.3 




2.6 


2.6 


3.9 


1 . 5 




3.8 


0.9 


0.3 


0.9 




3.0 

- 


4.7 


0.2 


1.3 



Run # 
Coal Size mm 
Flash Mix 



Filter 

Depth 

(inches) 




Headloss 
1 



37 


35 


38 


39 


1 .01 


T .01 


1 .01 


1 .01 




NO 




NO 


















24.9 


25.3 


19.9 


26.0 


14.9 


14.6 


20.3 


23.8 


8.2 


8.6 


12.5 


10.2 


4,7 


5.8 


1.8 


6,0 


1.5 


2.1 


7.3 


3,1 


- 


- 


- 


_ 


5.6 


3.7 


3.5 


2.2 


14. 9 


13.5 


21,6 


8.5 


L4.8 


19.9 


9.5 


11.0 


8.6 


3.2 


1.8 


2.4 


0.2 


1.8 


1.1 


1.4 


1.7 


1.5 


0.7 


5.4 






.: 



I 

in 
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Appendix 14 
HEADLOSS DISTRIBUTION RESULTS 



"Run # 
Coal Size mm 
Flash Mix 



Filter 

Depth 

(inches) 




£ 



37 


35 


38 


39 


1.55 


1.55 


1.55 


1.55 




NO 




NO 


















11.4 


12.1 


13.2 


11.0 


10.4 


9.5 


12.1 


11.5 


6.9 


7.3 


8.6 


8,4 


6.9 


5.5 


5.6 


5.3 


4.2 


4.6 


3.5 


4.1 


_ 


_, 


_ 




22.9 


19,1 


10.8 


9.1 


21.6 


19.3 


29.8 


27.8 


. 9..8_. 


n.n 


11,1 


1 § . * 


2.0 


6.3 


4.1 


6.3 


1.8 


2.0 


0.4 


0.6 


2.1 


1.3 


0.8 


2.4 



I 

! 
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Flocculation Velocity 
Gradient 



Oct. 2, 1972 

Oct. 5 f 1972 

Oct. 3, 1972 

Oct. 10 f 1972 
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DIRECT FILTRATION 




Date 


Run 
# 


Temp 


Filter Media 


Filtration 
Rate 

2 

IGPM/ft 


1 

1 Chemicals 


Turbidity 


Flocculation 


Head Loss 
Ft. 


fi 

Run Total 

Length Filtered 

Hours Imp * 2 
Gal/ft 


1 

! Mead Lc 

1 Distrit 


)SS 




Sand 


Coal 


Alum 


Poly 


Raw 
FTU 
* 


Eff. 
FTU 


jution 




G -i 

Sec 


Time 
min. 


Final 


Break 
Through 






Depth 
in. 


Eff, 
iran 


Depth 
in. 


Eff 
mm 


ppm 


ppm 


Coal 
% 


! Sand 
j % 


Oct 2 


S-13 


60 


12 


0.45 


20 


1.9 


6 


10 





0.8 


0.17 


20 


14.5 


8 


- 


9 


3250 


91 


L 








13 


0.45 


21 


1.05 


6 


10 





0.8 


0.18 


20 


14.5 


8 


- 


13 


4700 


72 


28 








12 


1.45 


20 


1.55 


6 


10 





0.8 


0.18 


20 


14.5 


8 


« 


13 


4700 


42 


58 






































.. . 




Oct 5 


S-16 


60 \ 


12 


1.45 


20 


0.9 


6 


10 





0.7 


0.10 


50 


14 


8 


- 


10.5 


1800 


■ ' 

84 16 








13 


1.45 


21 


1.05 


6 


10 





0.7 


0.10 


50 


14 


8 


- 


13 


4700 


52 


48 








12 


1.45 


20 


1.55 


6 


10 





0.7 


0.10 


50 


14 


8 




12.5 


4500 


33 


67 












i 






























Oct 3 


s-li 


60 


-12 


7,45 


\-20 


Ot-9 - 


J- 


15 


c 


0j8 


10 


20 


M c 


a 




7 


?snn 


Q-? 


7 








13 


1.45 


1 
\21 


1.05 


6 


15 





0.8 


0.11 


20 


14.5 


8 


- 


9.7 


3500 


62 


38 








12 


1.45 


1 
] 20 


1.55 


6 


15 





0.8 


0.13 


20 


14.5 


8 


- 


9 


3250 


42 


58 












! 






i 






















Oct 10 


S-1V 


57 


12 


0.45 


20 


0.9 


6 


i 
15 \0 


1.5 


0.10 


so 


14.5 


8 


- 


7 


2500 


85 


15 








13 


0.45 


21 


1.05 


6 


15 \p 


1.5 


0.10 


50 


14.5 


8 


- 


9 



3250 


54 


46 








12 


1 

0.45 


20 


1.55 


6 


15 





1.5 


0.10 


50 


14.5 


7 


7 


8 


2900 


34 


66 


MCE QS- 
11 


H4 6-; 

1! 


% 




i 
i 






- 


i 




*-f«3 


ural 
















1 
1 



» .*' II 



Appendix 15 
HEADLOSS DISTRIBUTION RESULTS 



Appendix 15 
.HEADLOSS DISTRIBUTION RESULTS 



Run # 
Coal Size mm 




Filter 

Depth 

(inches) 



\. 36 



Head loss 
% 



■ f 

, S-13_ 


S-16 


S-14 


S-18 


n.Q 


n.Q 


O.q 


0.9 










































81.3 


64.4 


8 0.3 


68.8 


5.9 


9.5 


6.7 


8.0 


2.8 


5.3 


3.0 


4.0 


1.3 


i 3.5 


2.1 


2.6 


0.0 


1.7 


1.3 


1.4 


1.3 


2.9 


1.4 


3.8 


4 . 4 


8.8 


2.2 


8.5 


0.6 


1.8 


1.4 


1.6 


0,6 


0.4 


0.5 


0.3 


1.8 


1.7 


1.1 


1.0 





r" 


Run # 




Coal 


Size mm 




- 
Filter 




Depth 
(inches) 


Head loss 

i 


36 






-33 




P p 

O 


"30 

-27 




f> r> 


■24 




t> n> 


•21 




O * 


18 




/> & 


■15 




77/7, 

/ / / / 


-12 

"9 




77/ 


*6 
h 4 






- 





S-13. 


S-16 


S-14 


S-18 

l.ns 


i _nq 


l .ns 


l.n«i 


































42.3 


2 6.3 


32.0 


27.4 


13.4 


9.6 


13.6 


10.5 


7.4 


6.5 


7.4 


6.7 


4.2 


4.7 


4.3 


4.5 


2.5 


2.9 


3.1 


2.6 


2.0 


2.2 


1 . 7 


2.3 


13.7 


22.3 


29.1 


22.7 


12.0 


18,3 


3.6 


15.6 


0.9 


3.7 


4.0 


4.7 


. 0.5 


1.3 


0.8 


1.5 


1.1 


2.2 


0.4 


■* — b 

1.5 | 









I 

o^ 
o 



Appendix 15 
HEADLOSS DISTRIBUTION RESULTS 



Run # 
Coal Size mm 




Filter 
Depth 

(inches) 

36 

33 

30 
27 

I- 24 
21 
18 
15 

12 

I- § 

6 

4 



Headless 
% 



K-11 


S-Ifi 


S-14 


fi-18 


« 


.1.55 


1.55 


1.55 


1.55 








— 




































10.3 


6.6 


12.5 


9.6 




14 . 2 


8.6 


12.2 


8.9 




9.9 


6.3 


7.4 


6.4 




0.5 


6.2 


5.6 


4.9 




7.3 


5.3 


4.6 


4.0 




8.1 


7.8 


4.7 


6.6 




14.6 


18.0 


23.1 


25.2 




22.4 


25.8 


21.8 


21.2 




8.2 


8.5 


5 . 3 


7.0 




3.4 


3.7 


1.9 


3.6 




1.1 


3.2 


0.9 


2.6 

• 





I 

I 



, 
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APPENDIX 16 

Flocculation Velocity 
Gradient 



Oct. 29, 1974 
Oct, 30, 1974 
Oct. 31, 1974 



Ministry of the 
Environment 



Ontario 














APPENDIX ig 
















DIRECT FILTRATION 




Date 


Run 


Temp 
°F 


Filter Media 


Filtration 
Rate 

2 
IGPM/ft 


Chemicals 


Turbidity 


Flocculation 


Head Loss 

Ft. 


Run 
Length 

Hours 


! 
Total 
Filtered 

imp. 
Gal/ft 


Head Loss 




Sand 


Coal 


Alum 


Poly 


Raw 

FTU 

* 


Eff. 
FTU 


Distribution 




sec 


Time 
min. 


i 






Depth 
in. 


Eff. 
mm 


Depth 
in. 


Eff 

mm 


ppm 


ppm 


Final 


Break 
Through 


Coal 
% 


Sand 


Oct 29 


53 


55 


13 


Mi 


22 


1.9 


4 


12 





16 


0.14 


20 


14.5 


8 


- 


16.0 


3850 


78 


22 








13 


1.45 


22 


1,05 


4 


12 





16 


0.15 


20 


14.5 


6 


6 


14.5 


3500 


59 


41 








13 


1.45 


22 


1.55 


4 


12 





16 


0.13 


20 


14.5 


6 


6 


13.5 


3250 


34 


66 










































Oct 30 


54 


55 


13 


1.45 


22 


1.9 


4 


12 





12.5 


0.14 


100 


14.5 


8 


m 


15 


3600 


82 


18 








13 


1.45 


22 


1.05 


4 


12 





12,5 


0.13 


100 


14.5 


6 


6 


16,5 


3950 


65 


35 








13 


1.45 


22 


1.55 


4 


12 





12,5 


0.15 


100 


14.5 


6 


6 


13.5 


3250 


32 


68 










































Oct 31 


55 


55 


13 


1.45 


22 


0.9 


4 


12 





14 


0.14 


300 


14.5 


7.3 


7.3 


17.0 


4100 


78 


22 








13 


1.45 


22 


1.05 


4 


12 \0 


14 


0.15 


300 


14.5 


4.5 


4.5 


13 


3100 


56 

— 


44 


, 






13 


0.45 


1 
22 


1.55 


4 


12 p 


14 


0.15 


300 

1 


14.5 


4.5 


4.5 


11.5 


2750 


29 


71 


















i 

i 






















1 
















i 

1 

I 


* Till 


bidi t\ 


addeq 


to raw 






























- 
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Appendix 16 
HEADLOSS DISTRIBUTION RESULTS 



Run # 
Coal Size mm 



■ Floe "G" 
Filter 

■Depth 
(inches) 



1- 36 




Headloss 

f 



53 


54 


55 




0.9 


n q 


A-S 












20 


100 


300 












31.1 


37.1 


33,5 




19.5 


18.9 


17,3 




11,3 


11.2 


11.6 




7.3 


6.8 


6.5 




4.4 


3,9 


4,4 




2,8 


2.3 


2.9 




1.6 


2 « 


1.6 




5.1 


5,4 


4.8 




9,7 


7,6 


10.8 




4,1 


3,1 


3,9 




1 _« 


0.4 


2.1 




Il.3 


1.3 


: 0.6 





Appendix 16 



HEADLOSS DISTRIBUTION RESULTS 



Run # 

Coal Size mm 



filter 
Depth 

(inches) 



/ 



Floe "G" 

Headloss 
% 





53 


- 
54 55 


i — r- 


1.05 


1.05 


1.05 












20 


100 


300 












17.0 


24.2 


18.1 




14.9 


15.5 


12,2 




9.4 


8.9 


8.0 




6.9 


5.8 


6.1 




5,3 


4.6 


6.1 




3,4 


3,1 


3.3 




2.1 


2.7 


2.1 




13,4 


15,7 


12.7 




11.3 


8.5 


19.0 




5.5 


6.7 


6.3 




7.6 


2.5 


- a.i 




3.2 


1.8 


4.0 





I 

01 



" 



Appendix 16 
HEADLOSS DISTRIBUTION RESULTS 



I 

Filter 
Depth 
finches) 




Run # 


.53 


54 


5.5 


T 


Size nm 


. -1 - -i ■> 


1 ftSJi 


J ,55 














oc "G H 


20 


100 


300 




keadloss 
% 












7.1. 


8.2 


9.7 






11.2 


11.3 


7.9 






8,8 


7.4 


7.2 






6.3 


5.2 


4.4 






7.8 


5.6 


5.0 






7.0 


6.7 


3,7 






8.5 


7.9 


6.8 






II. f 


19.1 


25.6 






16.3 


14.0 


14.4 






7.3 


7.2 


6.6 






4.1 


4.4 


5.9 




I 


3.3 


3.0 | 


2.8 


-. ,Jj 
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APPENDIX 17 

Flocculation Velocity Gradient 



Nov, 2 f 1974 

Nov. 3, 1974 

Nov. 5, 1974 

Nov. 7, 1974 



Ministry of the 
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Ontario 














APPENDIX 17 


















DIRECT FILTRATION 






Date 


Run 

# 


Temp 
F 


Filter Media 


Filtration 
Rate 

IGPM/f t 


i 
Chemicals 


Turbidity 


! 

Flocculation 


Head Loss 
Ft. 


i 

Run 

Length 

Hours 


Total 
Filtered 

Imp. 
Gal/ft 


Head Loss 
Distribution 






Sand 


Coal 


Alum 


Poly 


Raw 
FTU 

* 
... . _ 


Eff. 
FTU 






G -i 

Sec 


i 

Time 

min. 


Final 


Break 
Through 






Depth 
in. 


Eff. 
iran 


Depth 
in. 


Eff 
mm 


ppm 


ppm 


Coal 
% 


Sand 


Nov 2 


56 


55 


13 


0.45 


22 


0.9 


4 


12 





13 


0.16 


20 


4.5 


8 


- 


13.4 


3200 


90 


10 








13 


0.45 


22 


1.05 


4 


12 





13 


0.16 


20 


4.5 


8 


- 


16.8 


4050 


59 


41 








13 


0.45 


22 


1.55 


4 


12 


o . 


1.3 ■ 


0.16 


20. 


4.S 


8 




15.5 


1700 


IS 


65 










































Nov 3 


57 


55 


13 


0.45 


22 


0.9 


4 


12 





14 


0.16 


300 


4.5 


8 


- 


13.0 




3100 


. _ 

86 


14 








13 


0.45 


22 


1.05 


4 


12 





14 


0.16 


300 


4.5 


7.5 


7.5 


17.3 


4150 


62 


33 








13 


0.45 


22 


1.55- 


4 


12 





14 


0.16 


300 


4.5 


7.2 


7.2 


15.5 


3700 


32 


68 
















— 


























Nov 5 


58 


53 


13 


0.45 


22 


0.9 




4 


12 





15 


0.16 


20 


28 


7 


7 


14.0 J 


3350 


81 19 








13 


0.45 


22 


1.05 


4 


12 \o 


15 


0.17 


20 


28 


4.7 


4.7 


11.5 


2750 


58 


42 








13 


0.45 


22 


1.55 


4 


12 \0 


15 


0.16 


20 


28 


4.5 


4.5 


10.0 


2400 


29 


71 


















i 






















Nov 7 




60 


50 


13 


0.45 


22 


0.9 


4 


12 \o 

\ 


15 


0.14 


300 I 

! 


28 


6 


6 


13.0 


3100 


79 


21 








7 1 


0.4 C 


22 


l r 05 


4 


! 

12 


15 


()A4 


WO 


7R 


f.fi 


i.« 


1? n 


7900 


56 


44- 








13 


0.45 


22 


1.55 


4 


12 





15 


0.14 


300 


28 


3.7 


3.7 


9,5 


2300 


70 


30 


MOI 08 


M 6- 

1! 


74 ! 














i 




1 Tum 
1 

1 


>idi ty 


added tt 


> raw 










I 

-J 

1 





Appendix 17 
HEADLQSS DISTRIBUTION RESULTS 



Appendix 17 
HEADLOSS DISTRIBUTION RESULTS 



Run # 

Coal Size nun 



Filter 

Depth 

(inches 




Head loss 



56 


57 


58 


60 




n . 9 


0.9 


0.9 


0.9 


































43.7 


34.2 


41.2 


37.6 




21.0 


21.7 


17.3 


16.3 




11.2 


12.4 


8.8 


9.7 




6.6 


8.2 


5.3 


6.3 




3.2 


4.3 


4.2 


4.8 




2.5 


3.0 


1.8 


1.5 




1.3 


1.7 


1.9 


3.2 




5.0 


3.7 


3 . 5 


2.6 




3.4 


8,0 


8.0 


6.8 




0.7 


2.3 


4.5 


6.1 




0.5 


0.5 


1.2 


2.0 




0.9 


0.0 


2.3 


1 1 . 1 





Run # 
Coal Size mm 



Filter 
Depth 
(inches) 




Head loss 
% 



56 


57 


58 


60 


1.05 


1.05 


1.05 


1.05 


























20.1 


21.3 


25.3 


21.5 


14.3 


15.8 


13.1 


12.5 


8.0 


8.8 


5.6 


7.9 


6.6 


6.5 


6.2 


4.6 


4.8 


3.7 


3.9 


3.8 


3.3 


3.4 


2.9 


3.3 


2.1 


2.1 


1.4 


1.9 | 


14.0 


7.7 


13.4 


16.3 J 


20.2 


19.7 


18.3 


i 7 -_ 7 _: 


4.2 


5.9 


5.1 


i 

5.5 I 


1.2 


2.4 


1.5 


2.5 : 


1.2 


2.7 


3.3 


i 

2.5 | 












- 



' 



I 

&i 
CO 
I 









Appendix 17 
■HEADLOSS DISTRIBUTION RESULTS 



Run # 
Coal Size mm 



Filter 

Depth 

'(INCHES) 




Headless 
% 



*« 


n 


58 


- 
60 


1.55 


1.55 


1.55 


1.55 


























6,8 


9.0 


9.7 


37 . 6 


13.8 


10.2 


8.1 


16.3 


8.5 


7.6 


7.0 


9.7 


6.1 


5.1 


4.1 


6.3 


6.5 


5.1 


5.2 


4.8 


9,2 


6.3 


5.2 


1.5 


9.2 


7.9 


9.3 


3.2 


15.3 


20.4 


19.4 


2.6 


14.2 


12.0 


16.1 


6.8 


7.2 


8.6 


7.4 


6.1 


2.3 


4.0 


3,8 


2.0 


. 9 


3.8 1 


4.7 


3.1 



C3\ 
I 
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APPENDIX 18 

Flocculation Velocity Gradient 
Low Temperature 



Jan, 28, 1974 
Jan. 29, 1974 



Ministry of the 
Environment 



Ontario 














APPENDIX 7P 


















DIRECT FILTRATION 




Date 


Run 
# 


Temp 
°F 


Filter Media 


Filtration 
Rate 

IGPM/ft 


Chemicals 


Turbidity 


Floceulation 


Head Loss 

Ft. 


Run 
Length 

Hours 


Total 
Filtered 

imp. 
Gal/ft 


Head Loss 




Sand 


Coal 


Alum 


Poly 


Raw 

FTU 

* 


Eff. 
FTU 


Distribution 




sec 


Time 
min. 


Final 


Break 
Through 


. 




Depth 
in. 


Eff, 
ram 


Depth 

in. 


Eff 
mm 


ppm 


ppm 


Coal 
% 


Sand 
% 


Nov 28 


61 


33 


13 


0.45 


22 


0.9 


4 


12 





14 


0.23 


20 


14.5 


5.8 


5.8 


15.0 


3600 


71 


29 








13 


0.45 


22 


1.05 


4 


12 





14 


0.20 


20 


14.5 


4.3 


4.3 


13.5 


3250 


57 


43 








13 


0.45 


22 


1.55 


4 


12 





14 


0.23 


20 


14.5 


4.3 


4.3 


11.8 


2850 


37 


63 










































Nov 29 


62 


33 


13 


0.45 


22 


0.9 


4 


12 





14 


0.22 


300 


14.5 


6.0 


6.0 


10.8 


2600 


79 


21 








13 


0.45 


22 


1.05 


4 


12 





14 


0.22 


300 


14.5 


4.3 


4.3 


9.0 


2150 


54 


46 








13 


0.45. 


22 


1.55 


4 


12 





14 


0.23 


300 


14.5 


4.3 


4.3 


7.5 


1800 


38 


62 




























































































: 
i 








































! 

! 

: 










* Tr\ 


ibidit 


i adde<i to raw 
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Appendix 18 



HEADLOSS DISTRIBUTION RESULTS 



Filter 

Depth 

(inches) 




Run # 


0.9 


62 


61 


•■ - 
62 


Size mm 


0.9 


1.05 


1.05 






















He ad loss 
% 












25.7 


30.8 


21.7 


20.9 




16.2 


21.6 


11 . 3 


11.6 




12.1 


11.3 


6.9 


7.4 




8 .8 


8.0 


5.8 


5.3 




3.5 


4.0 


5.5 


3.8 




4.4 


1.3 


3.2 


3.0 


. 


0.6 


2.0 


2.6 


1.9 




7.5 


1.5 


19.1 


16.1 




10.1 


8.1 


10.1 


18.1 




3.7 


6.1 


6.6 


6.5 




2.7 


2.6 


0.0 


2.9 




4.7 


2.7 


; 7.2 


2.5 









Appendix 18 
HEADLGSS DISTRIBUTION RESULTS 



Run # 
Coal Size ram 



Filter 

Depth 

(inches) 




Head loss 
% 



1 " 

61 62 




1,55 1.55 






















9.8 


12.1 




10.1 


9.9 




6.7 


7.4 




4.5 


4.6 




5.6 


4.3 




5.9 


5.3 




11.0 


9.6 




15.6 


17.7 




14.9 


13.6 




7.3 


6.8 




3 3 


d.O 




m . 5.3 


4,7 





i 

ro 
I 
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APPENDIX 19 

Flocculation Velocity Gradient 



Oct. 4, 1972 
Oct. 6, 1972 



Ministry of the 
Environment 



Ontario 














APPENDIX 19 


















DIRECT FILTRATION 




Date 


Run 
# 


Temp 
F 


Filter Media 


Filtration 
Rate 

2 
IGPM/ft 


i 
Chemicals 


Turbidity 


Flocculation 


Head Loss 

Ft. 


Run 
Length 

Hours 


Total 
Filtered 

Imp. 
Gal/ft 


Head Loss 




Sand 


Coal 


Alum 


Poly 


Raw 

FTU 

* 


Eff. 
FTU 


Distribution 




I -i 

Sec 


Time 

min , 


Final 


Break 
Through 






Depth 
in. 


Ef.f. 
mm 


Depth 
in. 


Eff 

mm 


ppm 


ppm 


Coal 
% 


Sand 
% 


Oct 4 


S-15 


60 


12 


0.45 


20 


0,9 


6 


20 





0.8 


0.10 


20 


14.5 


8 


- 


7 


2500 


82 


18 








13 


0.45 


21 


1.05 


6 


20 





O.B 


0.10 


20 


14.5 


8 


- 


8 


2900 


56 


44 








12 


0.45 


20 


1.55 


6 


20 





0.8 


0.10 


20 


14.5 


7 


7 


7 


2500 


38 


62 


-•- i 


























. 










1 






Oct 6 


S-Z7 


60 


12 


0.45 


20 


0.9 


6 


20 





0.8 


0.10 


50 


14 


8 




7 


2500 


78 


22 








13 


0.45 


21 


1.05 


6 


20 





0.80 


0.10 


50 


14 


8 


- 


6.5 


2350 50 


50 








12 


0.45 


20 


1.55 


6 


20 





0.8 


0.10 


50 


14 


5.5 


5.5 


6 


2150 


32 


68 
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Appendix 19 

Headloss distribution results 



Appendix 19 
HEADLOSS DISTRIBUTION RESULTS 



Run # 
Coal Size nun 



Filter ' 

Depth 

(inches) 



t> P 




Headloss 

i 



S-I5 


S-17 


0.9 


0.9 






















65.9 


61.2 

5.8 


8.0 


3.8 


5.6 


2.8 


3.3 


1.6 


1.9 


3.0 


3.6 


12.0 


12.8 


2.1 


4.4 


0.2 


1.4 


0.6 


0.0 



Run # 
Coal Size nun 



Filter 
Depth 
(inches) 



33 




Headloss 

% 



S-15 


S-17 


1.05 


1.05 


















11.2 


12.0 


6.0 


5.8 


4.0 


3,5 


2.3 


2.0 


2.5 


1 , 7 


7.8 


15.0 


30.3 


26,4 


3.6 


3.8 


1.1 


1.7 


1,2 


3.1 
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'Appendix 19 
HEADLOSS DISTRIBUTION RESULTS 



Run f 
Coal Size i 



Filter 

Depth 

(inches) 



-33 



-18 




Head loss 
t 



' 

..S-15 


S-17 


1,55 


1.55 


















9.6 


9.2 


11.0 


9.1 


6.9 


6.0 


5.5 


4.2 


5.0 


3.6 


6.3 


5.6 


12.9 


26.2 


24.4 


18.8 


9.6 


7.9 


. fi.fi 


fij 


..2.2 


4.4 



I 

I 



« i 
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AFPENDIX 20 



Flocculation Velocity Gradient 1973 



June 20, 197 3 

June 25, 197 3 

Aug, 18, 1973 

Aug, It 197 3 



® 



j, Ministry of the 
Environment 



Ontario 














APPENDIX 20 














V 


DIRECT FILTRATION 




Date 


Run 

' # 


Temp 
°F 

■ 


Filter Media 


Filtration 
Rate 

IGPM/ft 


i 
Chemicals 


Turbidity 


Flocculation 


Head 
Ft 


Loss 


J Run 
Length 

Hours 


Total 
Filtered 

Imp. 
Gal/ft 


Head Lc 
Distrit 


)SS 




Sand 


Coal 


Alum 


Poly 


Raw 

FTU 

* 


Eff. 
FTU 


>ution 




* -i 

Sec 


Time 
min. 


Final 


Break 
Through 






Depth 
in. 


mm 


Depth 
in. 


Eff 
mm 


ppm 


ppm 


Coal 
% 


Sand 
% 


June 2X 


i 14 


50 


13 


0,45 


22 


0.9 


4 


6,2 





1.5 


0.16 


20 


24.5 


8 


- 


21 


5050 


89 


11 








13 


0.45 


22 


1.05 


4 


6.2 


o 


1.5 


0.17 


20 


14.5 


8 


- 


39.0 


9350 


55 


45 








13 


0.45 


22 


1.55 


4 


6.2 





1.5 


0.20 


20 


14.5 


8 


5 


40 


9600 


■ 27 


73 










































June 21 


16 


55 


13 ■ 


0.45 


22 


0.9 


4 


6 





1.2 


0.16 


50 


14.5 


8 


_ 


23.5 


5650 


87 


13 








13 


0.45 


22 


1.05 


4 


6 





1.2 


0.17 


50 


14.5 


8 


- 


33 


7900 


56 


44 








13 


1.45 


22 


1.55 


4 


6 





1.2 


0.17 


50 


14.5 


8 


6 


36.5 


8750 


33 


67 










































Aug 18 


- 
37 


67 


13 


0.45 


22 


0.9 


6 


6 





1.5 


0.18 


20 


14.5 


8 


«. 


23.5 


8450 


81 


19 








13 


0.45 


\22 


1.05 


6 


e L 


1.5 


0.20 


20 


14,5 


8 


- 


27 


9700 


54 


46 








13 


0.45 


\22 


1.55 


i e 


1 

6 '0 


1.5 


0.20 


20 


14.5 


8 


1 

i 


29 


10,550 


39 


61 












| 1 




1 














- 








Aug 7 


32 


68 


13 


9.45 


22 


0.9 


6 


6 





1.2 


0.23 


\ " 5 "" = T 

100 


14.5 


8 




26.5 


9550 


82 


18 








13 


0.45 


22 


1.05 


6 


6 





1.2 


0.23 


100 


14.5 


8 


- 


34 


12 f 250 


49 


51 








13 


0.45 


22 


1.55 


6 


6 





1.2 


0.23 


100 


14.5 


8 


- 


34 


12 t 250 


34 


66 
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Appendix. 20 
HEADLOSS DISTRIBUTION RESULTS 



Run # 
Goal Size ran 



Filter 

Depth 
(inches) 



Floe "G" 

Headloss 

I 



14 


16 


- 
37 


32 


. 0.9 


0.9 


0.9 


0.9 










20 


50 


20 


100 










70.1 


59.9 


44.3 


54.2 


9,6 


13.8 


17 . 9 


13.7 


4.1 


6.0 


10.8 


6.6 


3,0 


3,8 


3.4 


3.8 


1.4 


2.2 


2.1 


2.1 


0.9 


1.5 


2.0 


1.1 


0,2 


0,0 


- 


- 


3.2 


4.1 


4.9 


4.1 


3.0 


5.2 


5.1 


6.8 


1,6 


1,5 


2.6 


3,4 


1,1 


0.5 


3.9 


1.4 


j 1.8 


1.5 


3.0 


- 
2,8 



Run # 
Coal Size mm 



Filter 
■Depth 
(inches) 




Headloss 

% 



— 1 
14 


16 


37 


32 


.1,(1^. 


JLJOl 


1.05 


1.05 
























19.8 


27 .4 


24.9 


19.8 


14.8 


11.8 


14.9 


12.9 


10.1 


6.8 


8,2 


8.9 


4,9 


4.6 


4.7 


5.8 


2.7 


3.5 


1.5 


1.2 


2.4 


2.0 


- 


- 


2.0 


1.7 


5.6 


8.3 


■ 

7.5 


14,4 


14.9 


7.4 


24.3 


19.7 


14.8 


19.3 


6.0 


4.2 


8.6 


7.6 


2.3 


1.7 


0.2 


2.9 


3.2 


2.2 


1.7 


5.9 



- 









II 
-J 

I 
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Appendix 20 
HEADLOSS DISTRIBUTION RESULTS 



Run # 
'Coal Size mm 



Filter ■ 
Depth 
{inches J 




Headless 
% 



14 



1.55 



7.3 
7.3 



4.6 



3.9 



3.5 



4.5 



8.2 



25.9 



20.0 
8.6 

1.9 
4.3 



16 



1.55 



11.4 



7.7 



.8 



4.7 



3.6 



3.8 



11.8 



25.1 



14.9 



6.7 



2.0 



2.5 



37 

1.55 



11.3 



10.3 



6.8 



6.8 



4.2 



2 2,6 



21.3 



9.7 



5.0 
0.0 
2.0 



32 



1.55 



11.3 



8.0 



5.7 



4.7 



4.2 



12.6 



22.3 



17.4 



7.1 



1.7 



5.0 



I 

oo 
o 
i 
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Flocculation Retention Time 



Oct, 18, 1972 
Oct. 20, 1972 
Oct, 17, 1972 



Ministry of the 
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Ontario 














APPENDIX 21 


















DIRECT FILTRATION 




Date 


Run 
# 


Temp 
°F 


Filter Media 


Filtration 
Rate 

2 
IGPM/ft 


Chemicals 


Turbidity 


Flocculation 


Head Loss 
Ft. 


! ■ ■— ■ 

Run 
Length 

Hours 


Total 
Filtered 

Imp. 
Gal/ft 


Head Lc 
Distrih 


ss 




Sand 


Coal 


Alum 


Poly 


Raw 

FTU 

* 


Eff. 
FTU 


>ution 




G -i 

sec 


Time 
min. 


Final 


Break 
Through 






Depth 
in. 


Ef£ 
mm 


Depth 
in. 


Eff 
mm 


ppm 


PPia. 


Coal 
% 


Sand 
% 


Oct IS 


■S-26 


54 


12 


0.45 


20 


0.9 


6 


15 





7 


0.18 


20 


8 


8 


- 


8.7 


3150 


79 


21 








13 


0.45 


21 


1.0 


6 


15 





7 


0.18 


20 


8 


8 


- 


10.0 


3600 


54 


46 








12 


0.45 


20 


1.55 


6 


15 





7 


0.18 


20 


8 


8 


- 


9.5 


3400 


33 


67 










































Oct 20 


S-2t 


48 


12 . 


0.45 


20 


0.9 


6 


15 





4.5 


0.15 


20 


14.5 


8 


8 


8.8 


3150 


76 


24 








13 


0.45 


21 


1.0 


6 


15 





4.5 


0.15 


20 


14.5 


5.5 


5.5 


6.2 


2250 


49 


51 








12 


0.45 


20 


1.55 


6 


15 





4.5 


0.20 


20 


14.5 


4.8 


4.8 


6.0 


2150 


31 


69 








































Oct 17 


S-24 


54 


12 


0.45 


20 


0.9 


6 


15 \o 


19 


0.2 


20 


14.5 


5.6 


5.6 


5.8 


2100 


78 


22 








13 


0.45 


21 


1.0 


6 


15 § 


19 


0.21 


20 


14.5 


4.0 


4.0 


5.2 


1850 


56 


44 








12 


0.45 


t 

\20 


1.55 


6 


15 -0 


19 


0.25 


20 


14.5 


3.0 


3.0 


3.6 


1300 


33 


€7 


















| 
i 








i 














Oct 17 


s-2: 


54 


12 


0.41 


20 


0.9 


6 


15 \o 

\ 


18 


0.19 


20 i 


18 


4.2 


4.2 


■ 
4.5 


1600 


69 


31 








13 


0.45 


21 


1.0 


6 


■ - i 
15 \0 


18 


0.19 


20 


18 


3.6 


3.6 


4.2 


1500 


51 


49 








12 


0.41 


20 


1.55 


6 


15 





18 


0.23 


20 


18 


2.5 


2.5 


2.8 


1000 


40 


60 
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Appendix 21 
HEADLOSS DISTRIBUTION RESULTS 



Run # 

Coal Size mm 



Tilter 

Depth 
(inches) 




Headloss 

I 



S-26 


S-28 


S-24 


S-25 


ft-« 


0,9 


0.9 


0.9 










































57.0 


55.7 


57.1 


50.5 


11.8 


9.4 


11.2 


8.0 


5.0 


5.7 


5.4 


4.9 


3.2 


3.0 


2.7 


4.0 


1.5 


2.3 


1.1 


1.3 


3.7 


4.1 


3.4 


5.2 


15.3 


10.7 


11.7 


13.2 


2.3 


4.1 


4.3 


5.2 


0.2 


2.0 


1,1 


3.1 


0.0 


3.0 


2.0 




4.6 




Run # 
Coal Size mm 



Filter 

Depth 

'(inches) Headloss 







■ 






10 

! 



•Appendix 21 
■HEADLOSS DISTRIBUTION RESULTS 



Filter " 

Depth 

'{inches) 




Run # 


[J.S-26 


S-28 


3-24 


S-25 


Size mm 


[ 1.55 


1.55 


1.55 


1.55 




- 










■ 








Headless 


I 




















T.J 


5.2 


7.8 


7.1 




8,8 
6,7 


9.5 


8.1 


12.3 




6.5 


7.2 


8.4 




5.7 


5.0 


9,1 


5.9 




5.0 


4,6 


5.2 


6.5 




7,2 


7.1 


6.5 


5.2 




23.8 


21.0 


25,2 


14,3 




22.9 


20, a. 


17.7 


18.8 




M 


. 9.1 


8.2 


10.4 




l»Zi. 


5.6 


4.9 


5.9 


. 


3.3 


5,6 


4.3 


5,2 



A 

li 






* # * f , 



1 i t » 
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APPENDIX 22 

Flocculation Retention Time 



Nov, 2, 1973 
Oct, 29, 1973 
Nov. 5, 1973 



Ministry of the 
Environment 



Oniano 














APPENDIX 22 


















DIRECT FILTRATION 




Date 


Run 
# 


Temp 

°« 

F 


Filter Media 


Filtration 
Rate 

2 
IGPM/ft 


Chemicals 


Turbidity 


Flocculation 


Head Loss 
Ft. 


T " 

Run 
Length 

Hours 


Total 
Filtered 

Imp. 
Gal/ft 


Head Lc 
Distril 


>ss 




Sand 


| Coal 


Alum 


Poly 


Raw 

FTU 

i 


Eff. 
FTU 


ration 




• -i 

Sec 


Time 

min. 


Final 


Break 
Through 






Depth 
in. 


Effi 

mm 


Depth 
in. 


Eff 

mm 


ppm 


ppm 


Coal 
% 


Sand 
% 


Nov 2 


56 


55 


13 


0.45 


\22 


0.8 


4 


12 





13 


0.16 


20 


4.5 


8 


- 


13.4 


3200 


90 


10 








13 


0.45 


\22 


1.05 


4 


12 





13 


0.16 


20 


4.5 


8 


- 


16.8 


4050 


59 


41 








13 


0.45 


\m 


1.55 


4 


12 





13 


0.16 


20 


4.5 


8 


- 


15.5 


3700 


51 


49 










































Oct 29 


53 


55 


13 


0.45 


\22 


0.9 


4 


12 





16 


0.14 


20 


14.5 


8 


- 


16.0 


3850 


78 


22 








13 


0.45 


I 22 


1.05 


4 


12 





16 


0.15 


20 


14.5 


6 


6 


14.5 


3500 


: 59 


41 








13 


0.45 


\22 


1.55 


4 


12 





16 


0.13 


20 


14.5 


6 


6 


13.5 


3250 


49 


51 











































Nov 5 


58 


53 


13 


0.45 


22 


0.9 


4 


12 





15 


0.16 


20 


28 


7 


7 


14.0 


3350 


81 


19 








13 


0.45 


i 
i 

I 22 


1.05 


4 


12 





15 


0.17 


20 


28 


4.7 


4.7 


11.5 


2750 


58 


42 








13 


0.41 


1 
1 22 


1.55 


4 


12 





15 


0.16 


20 


28 


4,5 


4.5 


10.0 


2400 


39 


63 












j 

1 






i 






































i 
1 
i * ' 


''uvhi 




\ 
idad t 


*i rari* 
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Appendix 22 
HEADLOSS DISTRIBUTION RESULTS 

Flocculation Time 



Appendix 22 
•HEADLOSS DISTRIBUTION RESULTS 






Run # 
Coal Size mm. 

" Floe Time 



P 
f> 

o 



£> 



£> 

P 
p P 
P £> 

P P> P 




Filter 
Depth 

(inches) 1 

35 
33 

30 

27 
24 
21 
18 
15 
- 12 



Headloss 

% 



56 


53 


58 


0.9 


0.9 


. S 


4.5 


14.5 


28 














43.7 


31.1 


41.2 


21.0 


19.5 


17.3 


11.2 


11.3 


8.8 


6.6 


7.3 


5.3 


3.2 


4.4 


4.2 


2.5 


2.8 


1.8 


1.3 


1.6 


1.9 


5.0 


5.1 


3,5 


3.4 


9.7 


8.0 


0.7 


4.1 


4.5 


0.5 


1.8 


1.2 


0.9 


1.3 

i 


2,3 



Run # 
Coal Size mm 
Floe Time 



Filter 
Depth 

Cinches) 



f> o 



p* 




Headloss 
% 



T 56 


53 


58 


JUQ5, 


1.05 


1,05 


4.5 


14.5 


28 














20.1 


17.0 


25,3 


14.3 


14.9 


13.1 


8.0 


9.4 


5.6 


6.6 


6 . 9 


6.2 


4.8 


5.3 


3.9 


3.3 


3.4 


2.9 


2.1 


2.1 


1.4 


14.6 


13.4 


13.4 


19.6 


11.3 


18.3 


4.2 


5.5 


5.1 


1.2 


7.6 


1.5 


1.2 


3.2 


3.3 
























I 

00 
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Appendix 22 
HEADLOSS DISTRIBUTION RESULTS 













Run # 

Coal Size mm 
Floe Time 

Filter 




W** . Headless 

(inches} . 


- 


36 


m 


lt> 


,33 


p. 


o 


-30 


to 


£»' 


^27 


b 


C7 


-24 


£* 


{> 


-21 


t> 


t> 


-11 


o 


o 


-15 


/ 


/ / 


-12 


/ / 

/ 


-// 


-6 




^ 


l4 








56 


53 


58 




1.55 


1.55 


1.55 




4.5 


14.5 


IS 




















6.8 


7.1 


9.7 




13.8 


11.2 


8.1 




8.5 


8.8 


7.0 




6.1 


6.8 


4.1 




6.5 


7.8 


5.2 




9.2 


7.0 


5.2 




9.2 


8.5 


9.3 




15.3 


11.8 


19.4 




14.2 


16.3 


16.1 




7.2 


7.3 


7.4 




2.3 


4.1 


3.8 




0.9 


3.3 


4.7 





I 

m 
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APPENDIX 23 



Flocculation Retention Time 



Nov, 3, 197 3 
Oct. 31, 1973 
Nov, 7, 197 3 



Ministry o! tht-: 
Environment 



Oniano 














APPENDIX 23 


















DIRECT FILTRATION 






Date 


Run 

# 
i 


Temp 

F 


Filter Media 


Filtration 
Rate 

2 
IGPM/ft 


i 
Chem 


icais 


Turbidity 


; 

Flocculation 

- - 


Head Loss 
Ft. 


JRun 
(Length 


1 Total 

Filtered 


Head 

Distr 


Loss 

ibution 




Sand 


Coal 


Alum 


= — - — i 
Poly 


Raw | Eff. 




G -i 

Sec 


Time 
min. 


Final 


Break 
Through 






Depth 
in. 


Eff. 

mm 


Depth 
in. 


Eff 

mm 


ppm 


ppm 


FTU 
* 


FTU 


Hours 


1 

| Imp • 2 
Gal/ft 


Coal 
% 


i Sand 
% 


Nov 3 


57 


55 


13 


0.45 


22 


0.9 


4 


12 





14 


0.16 


300 


4.5 


8 


- 


13.0 


3100 


86 


14 








13 


. 45 


22 


1.05 


4 


12 





14 


0.16 


300 


4.5 


7.5 


7.5 


17.3 


4150 


62 


38 








13 


0.45 


22 


1.55 


4 


12 





14 


0.16 


300 


4.5 


7.2 


7.2 


15.5 


3700 


37 


63 










































Oct 31 


55 


55 


13 


0.45 


22 


0.9 


4 


12 


——— 



14 


0.14 


300 


14.5 


7.3 


7.3 


17.0 


4080 


78 


22 




- 




13 


0.45 


23 


1.05 


4 


12 





14 


0.15 


300 

i _ _ 


14.5 


4.5 


4.5 


13.0 


3120 


56 




44 




j 

! 




13 


0.45 


\22 

\ 


1.55 


4 


12 


o 


14 


0.15 


! 300 


14.5 


4.5 


4.5 


11.5 


2760 


34 


66 











































Nov 7 


60 


50 


13 


0.45 


r 

\22 \0.9 


4 


12 





15 


0.14 


t 
300 | 


28 


6 


6 


13.0 


3100 


79 




21 








13 


0.45 


i 

i 22 \l.05 


4 


12 





15 


0.14 


1 
i 

\ 300 | 28 


3.6 


3.6 t . 


12.0 


2900 


56 


44 








13 


0.45 


1 I 

"22 'l,55J 


: 4 


\12 
l, 





15 


0.14 


: 300 i 28 3.7 

1 1 ! 


1 
3.7 \ 


9.5 


2300 

- 


29 


. . 


71 










\ 


1 

i 1 


T 1 
1 ' 






i ! | 

!r- i 1 




1 

4 










i 
















J 

* 

1 I 
j | 


Tur 


bidi tt 


j 1 — r 

i added to raw 

1 ! 
' ! 








- 






















i II 
1 1 




1 
| 




i 


















— ■ 

i 


— ■ 






- . - 1 r ■ 

1 

1 ''< 




1 

i 








1 






I 

j 

i 
i 

MOE 03 • 
ii 


114 6- 

tl 


74 

1 




j 

j 




I 
1 
1 




— r 
1 


i 
1 

1 




1 


! 






I 


1 








1 

O 

1 



Appendix 23 



HEADLQSS DISTRIBUTION RESULTS 



Run | 
toai Size mm 
Floe 'Time 




filter 

Depth 
(inches) 



Headless 
% 



57 


55 


60 






0-9 


0.9 


0.9 






. 4,5 


14.5 


28 


























34.2 


34.5 


37.6 






21.7 


17.3 


16.3 






12.4 


10.6 


9.7 






8.2 


6,5 


6.3 






4.3 


4.4 


4.8 






3.0 


2.9 


1.5 






1.7 


1.6 


3.2 






3.7 


4.8 


2.6 






8.0 


10.8 


6.8 






2.3 


3.9 


6.1 






0i - 5 


7,1 


2.0 






0.0 


0.6 


3.1 










APPENDIX 23 
HEADLOSS DISTRIBUTION RESULTS 



Run # 
Coal Size mm 
Floe Time 



Filter 

Depth 
Cinches) 



fc> -33 




headlose: 

1 



57 


55 


60 


1 .05 


1.05 


1.05 


4.5 


14.5 


28 








I 






21.8 


18 . 1 


21.5 


15.8 


12,2 


12.5 


8.8 


8.0 


7.9 


6.5 


6.1 


4.6 


3.7 


6.1 


3.8 


3.4 


3.3 


3.3 


2.1 


2.1 


l.S 


7,7 


12.7 


16,3 


19.7 


19.0 


17.7 


5.9 


6.3 


5.5 


2.4 


2.1 


2.! 


2.2 


4.0 


2,! 



I 






APPENDIX 23 
HEADLOSS DISTRIBUTION RESULTS 

















Run # 








Coal Size nun 






• 


Floe Time 






Filter 








Depth 








(inches) 
36 
-33 


Head loss 

1 




t> 




b. fa> 










fc* 


- 30 




fc* 








p* 


to 


- 27 




fc* 


fa*. 






o 


fcv 


-24 




fc* t> 










to 


-21 




to** 
to 


-18 




K 








to 


t> 


- 15 




e* 


t> 










- 12 








- 9 
















• 6 
















- 4 










57 


55 


60 


,1 .55. 


1 .55 


1.55 


4.5 


14.5 


28 














9.0 


9.7 


7.3 


10.2 


7.9. 


8.1 


7.6 


7.2 


5.6 


5.1 


4.4 


4.4 


5.1 


5.0 


4.0 


6.3 


3.7 


4.2 


7.9 


6.8 


9.7 


20.4 


25.6 


25.3 


12.0 


14.4 


15.4 


8,6 


6.6 


8.1 


d.n 


«5.q 


3.2 


.1.8 


2.8 


4. "7 



k 






i 
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APPENDIX 24 

Flocculation Retention Time 



Jan. 31, 1974 

Jan. 28, 1374 

Jan, 30, 1974 

Feb. 4, 1974 

Feb. 5, 1974 



Ministry of the 
Environment 



Ontario 














APPENDIX 24 


















DIRECT FILTRATION 






Date 


Run 

# 


Temp 
°F 


Filter Media 


Filtration 
Rate 

2 
IGPM/ft 


i 
Chemicals 


Turbidity 


Flocculation 


* 
Head Loss 
Ft. 


T 
R\in 
Length 

Hours 


Total 
Filtered 

Imp. j 
Gal/ft 


Head Loss 
Distribution 






Sand 


Coal 


Allan 


Poly 


Raw 

FTU 
* 


Eff. 
FTU 






Sec 


Time 
min. 


Final 


Break 
Through 






Depth 
in. 


Eff, 

mm 


Depth 
in. 


Eff 

mm 


ppm 


ppm. 


Coal 
% 


Sand 
% 


Jan 31 


'54 


33 


13 


0.45 


22 


0.9 


4 


12 


l 


11 


0.20 


20 


4.5 


8 


- 


18 


4300 


76 


24 








13 


1.45 


22 


1.05 


4 


12 





11 


0.20 


20 


4.5 


6.2 


6.2 


17.3 


4150 


59 


41 








13 


1.45 


22 


1.55 


4 


12 





11 


0.20 


20 


4.5 


6.3 


6.3 


15.3 


3650 


36 


64 


Jan 28 


61 


33 


13 


7.45 


22 


0.9 


4 


12 





14 


0.23 


20 


14.5 


5.8 


5.8 


15.0 


3600 


71 


29 








13 


0.45 


22 


1.05 


4 


12 





14 


0.20 


20 


14.5 


4.3 


4.3 


13.5 


3250 


57 


43 








13 


0.45 


22 


1.55 


4 


12 





14 


0.23 


20 


14.5 


4.3 


4.3 


11.8 


2850 


37 


63 




Jan 30 


63 


33 


13 


0.45 


22 


0.9 


4 


12 





13 


0.20 


20 


28 


4.2 


4.2 


10.5 


2500 


69 


31 








13 


0.45 


22 


1.05 


4 


12 





13 


0.20 


20 


28 


2.8 


2.8 


9.5 


2300 


56 


44 








13 


0.45 


22 


1.55 


4 


12 





13 


0.20 


20 


28 


3.0 


3.0 


8.0 


1900 


35 


65 


Feb 4 


65 


33 


13 


0.45 


22 


0.9 


4 


12 \o 


14 


0.20 


20 


4.5 


7.4 


7.4 


17.7 


4250 


73 


27 










13 


0.45 


1 

22 

1 


1.05 


4 


12 ]0 


14 


0.20 


20 


4.5 


5.5 


5.5 


15.0 


3600 


57 


43 










13 


0.45 


22 k. 55 


4 


12 \0 

i 


14 


0.20 


20 


4.5 


5.4 


5.4 


13.3 


3200 


32 


68 


Feb 5 


66 


33 


13 


0.45 


22 


0.9 


4 


12 





14 


0.18 


20 


28 


4.0 


4.0 


11.0 


2650 


72 


28 








13 


0.45 


22 


1.05 


4 


12 





14 


0.20 


20 


28 


3.1 


3.1 


9.5 


2300 


49 


51 


. 






13 


0.45 


22 


1.55 


4 


12 





14 


0.20 


20 


28 


3.1 


3.1 


7.8 


1900 


31 


69 


M0EQ8- 


114 6- 


w ! 
















* tu, 


'biditi 


t adde: 


1 to raw 












1 

*> 

1 








* 9 ■ ■ 
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APPENDIX 24 

'HEADLOSS. DISTRIBUTION RESULTS 



Run # 
Coal Size mm 



Filter ' 

"Depth 
(inches) 




Headloss 

1 



.3* 


61 


63 


65 


r 
66 


0,9 


0.9 


0.9 


0,9 


0.9 
































36.0 


25.7 


25.4 


17.7 


24.8 


19.0 


16.2 


22.2 


22.1 


21.2 


10.8 


12.1 


10.9 


14.6 


12.5 


4.0 


8.8 


7.0 


10.3 


7.0 


1.9 


3.5 


2.0 


4.4 


3.4 


3.8 


4.4 


1.6 


3.9 


2.6 


5.4 


0.6 


2.0 


2.6 


1.6 


1.6 


7.5 


5.6 


4.7 


6.5 


10.5 


10.1 


10.9 


10.1 


9.7 


3.7 


3.7 


6.6 


5.6 


5.5 


1.8 


2.7 


2.5 


1.7 


2.3 


1.5 


4.7 


3.3 


2.3 


2 . 9 



Run # 
Coal Size mm 



■Filter 
•Depth 
( inches 1 



P 



!> 



O 



f> O 



f> 



, 4 



Headloss 
1 



__64 

1 .05 


61 


63 


65 


6G 


1.05 


1.05 


1.05 


1.05 
































22.8 


21.7 


17.0 


17.4 


15.2 


12.7 


11.3 


13.1 


15.8 


14.3 


8.5 


6.9 


13.5 


9.7 


7.9 


5 . 8 


5.8 


4.8 


5.8 


5.4 


3.5 


5.5 


3.5 


4 . 1 


2.5 


3.2 


3.2 


3.1 


2,8 


2.2 


2.3 


2.6 


1.3 


1.7 


1.8 


13.4 


19.1 


12.2 


13.0 


18,5 


16 . 3 


10.1 


20.1 


20.4 


18.6 


5.5 


6.6 


5.2 


5,2 


7.5 


. 2r6 


0.0 


3.1 


1.9 


2.2 


3.4 


7.2 


3.1 


2.2 


3-9 



ZrM^t^'iP??-. 



i 

m 

Ln 

i 






APPENDIX 24 
BEADLOSS DISTRIBUTION RESULTS 



Sun # 
Coal Size mm 



Filter 

Depth 

(inches) 




Headless 
% 



64 


11 


63 


65 


66 


1.55 


1.55 


1.55 


1.55 


1.55 
































9-7 


9. a 


8.5 


5.2 


7.5 


11.2 


10.1 


9.0 


11.6 


9.5 


5.4 


6.7 


7.7 


5.5 


6.4 


5.2 


4.5 


4.7 


5.0 


4.3 


4.8 


5.6 


4.7 


4.8 


3.2 


6.7 


5,9 


6,4 


5.9 


6.4 


10.3 


11.0 


I.J 


12.2 


9.0 


15.5 


15.6 


16.2 


15.7 


11.2 


15.0 


14.9 


16.2 


18.5 


27.6 


6.9 


7.3 


8.5 


8.0 


7.4 


6.0. 


3.3 


5.6 


3.8 


4.3 


j 3.3 


5.3 


4.4 


3.8 


3.2 



I 

ID 

m 

« 
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APPENDIX 2 5 i 2 6 

Low Temperature Filtration 1972 



Feb, 15, 1972 

Feb. 17, 1972 

Feb, 22, 1972 

Feb, 29, 1972 

Mar. 1, 1972 

Mar, .28, 1972 

Apr, 3, 1972 

Apr. 24, 1972 



Ministry of the 
Environment 



Qnlano 



APPENDIX 



25 



DIRECT FILTRATION 



Date 


Run 

# 


Temp 
°F 


Filter Media 


Filtration 
Rate 

2 
IGPM/ft 


1 
Chemicals 


Turbidity 


Floccuiatxon 


Head 


-■-»-— 

Loss 


Run 
Length 

Hours 


Total 
Filtered 

I 
Imp, 

Gal/ft 


| 
Head Loss 




Sand 


Coal 


Alun« 


Poly 


Raw 

FTU 

* 


Eff- 
FTU 




Ft. 


Distribution 




! -i 

Sec 


Time 
min. 


Final 


Break 
Through 






Depth 
in. 


Eff, 
mm 


Depth 
in. 


Eff 
mm 


ppm 


ppm. 


Coal 
% 


Sand 

% 


Feb 15 


T-l 


37 


11 


0.45 


16 


1.0 


4 


10 


0.12 


10 


0.35 


20 


18 


8 


- 


28.5 


6850 


58 


42 








12 


0.45 


16 


1.2 


4 


10 


0.12 


10 


0.35 


20 


18 


8 


- 


25.5 


6100 


52 


48 








12 


0.45 


16 


1.4 


4 


10 


0.12 


10 


0.4- 


20 


18 


8 


- 


31 


7450 


50 


50 




* 1 


, 


16 


0.45 


20 


1.7 


4 


10 


0.12 


10 


0.35 


20 . 


18 


8 


. 


26 


6250 


22 


78 










































Feb 17 


T-2 


36,5 


11 


0.45 


16 


1.0 


4 


25 


0.12 


10 


0.05 


20 


18 


6 


6 


10.5 


2500 


64 


36 








12 


0.45 


16 


1.2 


4 


25 


0,12 


10 


0.05 


20 


18 


6 


6 


10 


2400 

i 


54 


46 








12 


0.45 


16 


1.4 


4 


25 


0.12 


10 


0.05 


20 


18 


5.0 


5.0 


11 


2650 


60 


40 








16 


0.45 


20 \1.7 


4 


25 


0,12 


10 


0.05 


20 


18 


5.5 


5.5 


11 


2650 


39 


61 


Feb 22 


T-3 


35.5 


11 


0.45 


16 


1.0 


4 


10 


0.12 


25 


0.4 


20 


18 


8 


- 


21 


5050 


59 


41 








12 


0.45 


\ 
16 


1.2 


4 


10 W.12 

I 


25 


0,4 


20 


18 


8 


- 


22 


5300 


58 


42 








12 


0.45 


16 


1.4 


i 4 


1 
10 W.12 


25 


0.45 


20 


18 


8 


" 


26 


6250 


55 


45 








16 


0.45 


20 


1.7 


4 


\ 
10 '0.12 


25 


0.4 


20 \ 
i 


18 


8 




26 


6250 


28 


72 


1 

Feb 29 


T-4 


38 


11 


0.45 


16 


1.0 


4 


. — . 

i 

10 \o 


25 


0,40 


i 

i 

20 j 18 


4.5 


4.5 


14 


3350 


57 


43 








12 


0.45 


16 


1.2 


4 


10 \0 


25 


0.35 


20 


18 


4.5 


4.5 


16 


3850 


38 


62 


. 






12 


0.45\ 


16 


1.4 


4 


10 





25 


0,45 


20 


18 


4.0 


4.0 


12.5 


3000 


53 


47 


MOE 08 • 


114 6- 


74 • 


16 


9.45\ 

i 
i 


20 


1.7 


4 


10 


0.110 

! 


25 
* t 
i 


0.35 
irbidx 

\ 


20 
tv adct 

i 


18 
id to ra\ 


8 


- 


20 . 


4800 


38 


62 ^ 

00 

I 
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DIRECT FILTRATION 



Mar 2 



Mar 28 




Apr — f 



Apr 4 



MOE 08 -1M '6-74 
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HEADLOSS DISTRIBUTION RESULTS 



APPENDIX 26 
HEADLOSS DISTRIBUTION RESULTS 




Run # 
Coal Size mm 
Alum mg/1 

Turbidity Ftu 

Filter r,^ii,™,«». 
_ . . Polymer 
Depth * 

(inches) 

He ad loss 

% 



. T-l 


T-2 


T-3 


T-4 


T-5 




.J.-.G.... 


1.0 


1.0 


1.0 


1.0 




. JO 

10 


25 


10 


10 


15 




10 


25 


25 


50 




Q.12 


0.12 


0.12 





0.1 
















17.6 


14.0 


16.8 


23.9 


15 . 8 




29.5 


39.0 


32.4 


22.0 


27-4 




10,4 


11.2 


9.5 


11.4 


11.5 




25,5 


21.7 


23.5 


25.2 


2 6 . 




13,0 


11.7 


13.7 


13.4 


13.5 




4..0I 


2.4 


4.1 


4 . 1 


5.8 





Filter 

Depth 
(inches) 



Run # 
Coal Size inn 
Alum mg/1 

Turbidity Ftu 
Polymer 




He ad loss 



|t-6* 


T-7* j T-8**|j 


10 


1.0 

13 


1.0 

10 




10 


10 


4 







0.11 


o.io 










j 


10.3 


32.5 


29,7 




39.3 


41.3 


25.6 




11.6 


7.8 


8.3 




24.9 

- 


15. a 


20.8 




11.6 


1.6 


13.3 




2.3 


1,0 


2,3 





* Filtration Rate : 2 Igpm/sq ft 

** Filtration Rate 6 Igpm/sq ft 



o 

o 

I 



p 









* J - *' 



APPENDIX 2 5-26 
HEADLOSS DISTRIBUTION 'RESULTS 



Run # 
Coal Size ram 



Filter 

Depth 

(inches) 



Alum mg/1 
Turbidity Ftu 

Polymer 




Headless 

% 



T-l 


T-2 


T-3 


T-4 


T-5 




1.2 


1.2 


1.2 


1.2 


1.2 




10 


25 


10 


10 


15 




10 


10 


25 


25 


50 




0.12 


0.12 


0.12 





0.1 
















16.1 


28.5 


30.0 


13.5 


13.8 




22.6 


18.1 


18.9 


15.3 


15.2 




13.0i 


7,3 


8.6 


8.8 


8.2 




3 0.8 


30.0 


2 3.7 


36.4 


40.9 




14.4 


12.6 


15.2 


19.3 


17.0 




3.1 


3.5 


3.6 

.t___ — 


6.7 


4.3 





APPENDIX 26 
lEADLOSS DISTRIBUTION RESULTS 




Filter 

depth 

(inches) 



2 8 
26 



Run # 

Coal Size mm 

Alum mg/1 

Turbidity Ftu 
Polymer 



-20 



14 



-8 



-3 



Headloss 

I 



T-6* 


T-7* 


T-8*' k 


1.2 


1.2 


1.2 


10 


13 


10 


in 


in 


4 





0.11 


0.1 








16.9 


39.7 


30.6 


16.2 


22.4 


14,9 ■ 


22.1 


7.5 


1,5 


31.8 


27.6 

- 


30.8 


9.7 


1 , 8 


11.7 


3,3 


1.0 


5.5 






* Filtration Rate 2 Igpm/sq ft 

** Filtration Rate 6 Igpm/sq ft 












i 

H 
o 



APPENDIX 25-26 
HEADLOSS DISTRIBUTION RESULTS 




Run # 
Coal Size ram 
Alum nig/1 
turbidity Ftu 
Filter Polymer 
Depth 
(inches) 

Headless 
% 



. T-l 


T-2 


F 

T-3 




T-4 


T-5 


1,4 


1.4 


1.4 


1.4 


1.4 


10 


25 


10 


10 


15 


10 


10 


25 


25 


50 


n,i2 


n.15 


n.15 





0.1 \ 












.22.2 


30.2 


31.4 


27.8 


20.7 


19 . 


21,4 


16.2 


16.0 


17.3 


9.2 


8.7 


7.5 


9.3 


8.9 


25.6 


21.4 


23.8 


25.8 


29,3 


20.6 


15.1 


16.4 


18.1 


19.0 


3.4 


3.2 


4.7 


3.0 


4 , 8 



Appendix 26 
HEADLOSS DISTRIBUTION RESULTS 



Filter 

Depth 

(inches) 




Run { 
Coal Size mm 

Alum mg/1 
Turbidity Ftu 

Polymer 



Headloss 
1 



.?-. r 

T-6 ,T-7 


1.4 


1.4 


10 


13 | 


10 


10 





0.11 






22.9 


33.2 


22 . 3 


27 . 7 


11.3 


9.5 


26.9 


24.3 


13.6 


4.2 


3.0 


1.1 



I 

H 
o 

I 



APPENDIX 25-26 
HEADLOSS DISTRIBUTION RESULTS 



Filter 

Depth 

(inches) 



Run # 

Coal Size mm 

Alum mg/1 
Turbidity Ftu M 10 




Polymer 

Headless \\ 
I 



!t-i 


T-2 


T-3 


T-4 


T-5 


[1.7 


1.7 


1.7 


1.7 


1.7 


JlD 


_ 25 . 


10 


10 


15 


>. 


10 


25 


2 5 


50 


10.12 


0.12 


0.12 


0.11 


0.1 












8.6 


12.6 


8.3 


12.8 


7.8 


4.4 


9.6 


5.9 


9.1 


6.4 


4.0 


7.8 


4.9 


6.0 


4.9 


2.8 


4 . 9 


3.9 


4 .4 


3.9 


2.4 


3.7 


4.8 


5.5 


6.4 


8.0 


9.0 


7.5 


11.2 


7.1 


42.5 


20.3 


21,2 


20.2 


19.1 


17.8 


12.6 


22.9 


21.0 


20.5 


4.7 


9.4 


9.9 


3.7 


9.7 


2.4 


5.3 


5.7 


2.6 


6.5 


1.1 


2.8 


2.3 


1.4 


3.5 


uJLtL 


2.0 


2.7 


2.1 


4.2 

— 1 



APPENDIX 26 
eiADLOSS DISTRIBUTION RESULTS 



'Run # 

Coal Size nun 

Alum mg/1 

_ . , . Turbidity Ftu 
Filter J 

Depth Polymer 

(inches) 

HeadlO'Ss 
t 



> 



30 

Q !> 127 



f> 



O 



i? t> 
P 



O l> 




24 

21 
18 

.15 

12 
i 

6 

4 



_ T-6 * 


T-7 


T-8** 


1.55 


1.55 


1.55 


10 


13 


10 


10 


10 


4 





0.11 


0.10 








17.7 


32.4 


12 . 1 


10.2 


15.3 


5.2 


7.6 


9.2 


7.4 


6.0 


5.6 


5*4 


5.8 


4.9 


10.4 


12. 4^ 


15.4 


18.2. 


2 4.3 


13.8 


18.2 
10.7 


8.4 


1.8 


_^3.6L 


_ iLJL 


4.8 


1.4._0_ 


1.2 


7.6 



* Filtration Rate 2 Igpim/sq ft 
** Filtration Rate 8 Igpm/sq ft 



I 

H 

o 
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APPENDIX 27 

Low Temperature Filtration 1974 



Feb, 4, 1974 

Feb. 5, 1974 

Feb. 6, 1974 

Feb. 7, 1974 

Feb. 8 r 1974 



Ministry of the 
Environment 



Ontario 














APPENDIX 2 


7 
















DIREC 


T FILTRATION 




Date 


Run 
# 


[ 

Temp 
°F 


Filter Media 


Filtration 
Rate 

2 

IGPM/ft 


i 
Chemicals 


Turbidity 


1 Flocculation 


Head loss 

Ft. 


! 

[Run 
Length 

Hours 


j 

Total 
Filtered 

Imp. 
Gal/ft 


j Head Loss 




Sand 


Coal 


Alum 


Poly 


Raw 

FTU 

+ 


Eff. 
FTU 


1 Distribution 




r 
Sec 


Time 
min. 








Depth 
in. 


Eff. 
mm 


Depth 
in. 


Eff 
mm 


ppm 


ppm 


Final 


Break 
Through 


Coal 
% 


Sand 
% 


Feb 4 




65 


33 


13 


0.45 


22 


0.9 


4 


12 





14 


0.20 


20 


4.5 


7.4 


7.4 


17.7 


4250 


76 1 24 








13 


0.45 


22 


1.05 


4 


12 





14 


0.20 


20 


4.5 


5.5 


5.5 


15.0 


3600 


57 


43 








13 


0.45 


22 


1.55 


4 


12 





14 


0.20 


20 


4.5 


5.4 


5.4 


13.3 


3200 


32 


68 


Feb 5 


66 


33 


13 


0.45 


22 


0.9 


4 


12 





14 


0.18 


20 


28 


4 


4 


11.0 


2650 


73 


27 








13 


0.45 


22 


1.05 


4 


12 





14 


0.20 


20 


28 


3.1 


3.1 


r 

9.5 


2300 


49 


51 








13 


0.45 


22 


1.55 


4 


12 





14 


0.20 


20 


28 


3.1 


3.1 


7.8 


1900 


31 


69 


Feb 6 


67 


33 


13 


0.45 


22 


0.9 


4 


19 


0.105 


32 


0.23 


20 


28 


7.0 


7.0 


9.3 


2250 


76 


24 








13 


0.45 


22 


1.05 


4 


19 


0.110 


32 


0.23 


20 


28 


5.5 


5.5 


8.8 


2100 


55 


45 









13 


0.45 




22 

1 


1.55 


4 


i 
19 \0.110 


32 


0.23 


20 


28 


5.4 


5.4 


7.5 


1800 


32 


68 


Feb 7 


68 


33 


13 


0.45 


! 
22 


0.9 


4 


I 
18 \0.105 


•*30 


0.19 


20 


28 


8 


- 


3.0 


700 


96 


4 








13 


0.45 


22 h.05 

! 


4 


10 ;0.105> 

1 


*31 


0.21 


\20 


28 

1 


8 


- 1 
i 


4.4 


1050 


94 


6 








13 


0.45 


I — . 


1.55 


4 


18 \0.105' 


1 
*31 .-0.19 


20 


! 
28 


8 


- 


5.7 


1350 


94 


6 


Feb 8 


69 


33 


13 


0.45 


m 


0.9 


4 


18 \0.100> 


* 

•*31 


0.16 


1 
20 j 28 

1 


8+ 


- 


10.2 


2450 


68 


32 








13 


0.45 


_____ 

22 


1.05 


4 


18 \0.100' 


* 

31 


0.18 


20 


28 


5.6 


5.6 


10.0 


2400 


53 


47 








13 


0.45: 


22 


1.55 


4 


18 


o.ioo'* 


*31 


0.16 


20 


28 


6.1 


6.1 


10.0 


2400 


43 


57 


\ 

MOE 08 • 


114 6- 

1 1 


u 




■ i 

i 
! 


1 


i 




*Sepc 
NP10 


ran 


** 


Purif. 

i 
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y ***Nalcolyte 
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APPENDIX 27 
•HBADLOSS DISTRIBUTION RESULTS 



APPENDIX 27 



HEADLOSS DISTRIBUTION RESULTS 



Run # 
Coal Size ma 



Filter 

Depth 

(inches) 



P 



P 



o 




Headless 



65 


66 


67 


68 


69 


0.9 


. 9 


0.9 


0.9 


0.9 






















17.7 


24.8 








24.4 


83.7 


1 9 . 


22.1 


21,2 


25.7 


11,4 


20.6 


14.6 


12.5 


13.8 


0.4 


12.5 


10.3 


6 . 8 


6.4 


0.0 


6.8 


4.4 


3.6 


3.2 


0.0 


4.5 


3.9 


2.6 


1.7 


0.2 


2.8 


2.6 
4.7 


1.6 


1.2 


0,2 


1.6 


6.5 


4.7 


0.9 


9.5 


10.1 


9.7 


9.5 


0.7 


14.6 


5.6 


5.5 


4.5 


0.5 


6.5 


1 .7 


9.3 


2.7 0.7 


0.2 


2.3 


2.9 


2 . 2 | 1.3 


1.4 

— ■ 



" Run # 
Coal Size mm 



Filter 
Depth 
(inches) 



P f> 



O 



£> 



Headloss 
% 



65 


66 


67 


68 69 


1.05 


1,05 


1,05 


1.05 


1.05 | 






















17.4 










15.2 


14.1 


60.0 


9.7 


15.8 


14.3 


17.9 


32,1 


12.6 


9.7 


7.9 


11.6 


0.8 


10.8 


5.8 


5.4 


5.0 


. 2 


8.3 


4.1 


2.5 


2.9 


0.0 


4.1 


2.8 


2.2 


2.3 


0.2 


4.3 


1.7 


1.8 


1.0 


0.6 


3.0 


13.0 


18.5 


13.0 


0.0 


15.8 
11.6 


20.4 


18.6 


17.1 


2.5 


5.2 


7 . 5 


8.4 


2.4 


9.6 


1.9 


2.2 


3.1 


0.4 


4.3 l! 


2.2 


3 . 9 


3.6 


0,8 


1,1 || 
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APPENDIX 27 
HEADLGSS DISTRIBUTION RESULTS 



Run # 

Coal Siase mm 



Filter 

Depth 

(inches) 



o 






{> 



t> 



£> - 21 




rfeadlO'Ss 
% 



65 


66 


67 


68 


•- 
69 


1,55 


1.55 


1.55 


1.55 


1.55 
































5.2 


7.5 


4.4 


16.9 


3.2 


11.6 


9.5 


9.5 


51.9 


6.7 


5.5 


6.4 


7.5 


23.2 


6.4 


5.0 


4.3 


6.1 


1.8 


4.9 


4.8 


3.2 


4.6 


0.5 


5.7 


5.9 


6.4 


5.7 


0.3 


7.3 


12.2 


9.0 


6.6 


0.9 


8.8 


15.7 

18.5 

e . o 


11.2 


18.9 


0,8 


15.9 


27 . 6 


15.9 


1.1 


18.7 


7 . 4 


9.4 


0.9 


10.3 


3.8 


4.3 


5.3 


0.5 


6.0 


3.8 


3.2 


6.1 


1.2 

- 


6.1 



I 

H 
o 
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APPENDIX 2 8 

Low Temperature Filtration 1974 



Jan. 28, 1974 

Jan. 29, 1974 

Jan, 30, 1974 

Jan, 31, 1974 



Ministry of the 
Environment 



Oniarie 














APPENDIX 2S 


















DIRSC 


T FILTRATION 




Date 


Run 
# 


Temp 
°F 


Filter Media 


Filtration 
Rate 

IGPM/ft 


Chemicals 


Turbidity 


i 
Flocculation 


Head Loss 
Ft. 


ii 

jRun 

i Length 
j 

Hours 


I Total 
Filtered 

imp. 
Gal/ft 


T 

1 Head Loss 




Sand 


Coal 


Alumf Poly 


Raw 

FTU 
* 


Eff, 
FTU 


Distribution 




Sec 


Time 

min. 


Pinal 


Break 
Through 






Depth 
in. 


Eff. 
nun 


Depth 
in. 


Eff 
mm 


ppm 


— — ■ — 

ppm- 


Coal 


Sand 
% 


Jan 28 


61 


33 


13 


0.45 


22 


0.9 


4 


12 





14 


0.23 


20 


14.5 


5.8 


5.8 


15.0 


3600 


71 


29 








13 


0.45 


22 


1.05 


4 


12 





14 


0.20 


20 


14,5 


4.3 


4.3 


13.5 


3250 


57 


43 








13 


0.45 


22 


1.55 


4 


12 





14 


0.23 


20 


14.5 


4.3 


4.3 


11.8 


2850 


37 


63 










































gan 29 


62 


33 

■ 


13 


0.45 


22 


0.9 




4 


12 





14 


0.22 


300 


14.5 


6.0 


6.0 


10.8 


2600 


77 


23 








13 


0.45 


22 


1.05 


4 


12 





14 


0.22 


300 


14.5 


4.3 


4.3 


9 


2150 


54 


46 








13 


0.45 


22 


1.55 


4 


12 





14 : 


0.23 


300 - 


14.5 


4.3 


4.3 


7.5 


1800 


38 


62 
































■ - 










Jan 30 


63 


33 


13 


0.45 


22 


0.9 


4 


12 





13 


0.20 


20 


28 


4.2 


4.2 


10.5 


2500 


69 


31 








13 


0.45 


22 


1.05 


4 


12 





13 


0.20 


20 28 


2.8 


2.8 


9.5 


2300 


56 


44 








13 


0.45 


1 

22 \1.55 

i 


4 


12 





13 


0.20 


20 


28 


3 


3 


8.0 


1900 


35 


65 












1 






i 






















Jan 31 


64 


33 


13 


0.41 


22 


0.9 


4 


i 

12 \0 

1 


11 


0.20 


20 j 4.5 


8+ 


- 


18 


4300 


76 


24 








13 


0.45 


■ 
22 


1.05 


4 


12 \o 
i 


11 


0.20 


20 


28 


6.2 


6.2 


17.3 


4150 


59 


41 


, 






13 


0.4V 


22 


1.55 


4 


12 \0 

i 


11 


0.20 


20 


4.5 


6.3 


6.3 


15.3 


3650 


36 


64 


MOE 08 - 


IM 6-; 


1 




i 
j 






i 






* tu< 


cbidit 

1' 


} adddt 
i 

1 


i to raw 












i 

M 
O 

m 
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APPENDIX 28 
HEADLOSS DISTRIBUTION RESULTS 



APPENDIX 28 
HEADLOSS DISTRIBUTION RESULTS 



Filter 

Depth 

(inches) 



Run # 

Goal Size mm UJLJ 

'Floe "G" 
Floe Time 



£> 




Headloss 

% 



61 


62 


63 


64 


0.9 


0.9 


0.9 


0.9 


20 


300 


20 


20 


14.5 


14.5 


28 


4.5 










25.7 


30.8 


25.4 


36.0 


16.2 


21.6 


22.2 


19.0 


12,1 


11.3 


10.9 


10.8 


8.8 

». . 


8.0 


7.0 


4.0 


3.5 


4.0 


2.0 


1,9 


4.4 


1.3 


1.6 


3.8 


0.6 


2.0 


2.0 


5.4 


7.5 


1.5 


5.6 


1.6 


10.1 


8.1 


10.9 


10.5 i 


3.7 


6.1 


6.6 


3.7 J i 


2.7 


2.6 




1.8 ! 


4.7 


2.7 


3.3 


1.5 



Filter 
Depth 
(inches) 



Run # 
Coal Size mm 
Floe "G" 
Floe Time 



P> 



O 



- 9 



Headloss 
% 



61 


62 


63 


64 


1.05 


1.05 


1.05 


1.05 


20 


300 


20 


20 


14.5 


14.5 


28 


4.5 










21.7 


20.9 


17,0 


22.8 


11.3 


11.6 


13.1 


12.7 


6.9 


7.4 


13.5 


8.5 


5.8 


5.3 


4.8 


5.8 


5.5 


3.8 


3 . 5 


3.5 


3.2 


3.0 


3.1 


3.2 


2.6 


1.9 


1.3 


2.3 


19.1 


16.1 


12.2 


13.4 


10.1 


18.1 


20.1 


16.3 


6.6 


6.5 


5.2 


5.5 


0.0 


2.9 


3.1 


2.6 


7.2 


2.5 


3,1 


3.4 | 















i 
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APPENDIX 28 
HEADLOSS DISTRIBUTION RESULTS 



Filter 

Depth 

(inches) 



Run # 
Coal Size mm 
• Floe "G" 
Floe Time 




Head loss 
% 



61 


62 


63 


64 


1 


1.55 


1.55 


1.55 


1.55 




20 


300 


20 


20 




14.5 


14.5 


28 


4.5 






* 




, 




9.8 


12.1 


8.5 


9.7 




10.1 


9.9 


9.0 


11.2 




6,7 


7.4 


7.7 


5.4 




4.5 


4.6 


4.7 


5.2 




5.6 


4.3 


4.7 


4 . 8 




5.9 


5.3 


6.4 


6.7 




11.0 


9.6 


8.1 


10.3 




15.6 


17 . 7 


16.2 


15.5 




14.9 


13.6 


16.2 


15.0 




7.3 


6.8 


3.5 


6.9 




3.3 


4.0 


5.6 


6.0 




5.3 


4.7 


4.4 


3.3 





V 






"' 









* 
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APPENDIX 29 

Declining Rate Filtration 

Nov. 9-11, 1972 Harrow 

July 14, 1972 Sarnia 

July 17, 1972 Sarnia 

Aug, 2, 1972 Sarnia 



Ministry of the 
Environment 



Ontario 














APPENDIX 29 


















DIRECT FILTRATK 


m 




Date 


1 

Run 
# 


rT emp 
F 


Filter Media 


Filtration 
Rate 

IGPM/ft 


i 
Chemicals 


Turbidity 


Flocculation 


Head Loss 
Ft. 


Run 
Length 

Hours 


Total 
Filtered 

Imp. 
Gal/ft 


Head Loss 




Sand 


Coal 


Alum 


Poly 


Raw 
FTU 


Eff. 
FTU 


Distribution 




G -i 

sec 


Time 
min. 


Final 


Break 
Through 






Depth 
in. 


mm 


Depth 
in. 


Eff 
mm 


ppm 


ppm 


Coal 


Sand 
% 


9-11-71 


H-l. 


j 42 


12 


0,4'. 


! 18 


1.0 


2*55 AV 


12 


0,0'. 


18 


0.10 


20 


8 


8.0 


** 


23 


3500 


93 


7 


10-11-7 


H-l. 


1 42 


12 


0,41 


\ 18 


1.0 


2.6 


12 


0.01 


20 


0.13 


20 


8 


8.0 


- 


18 


2800 


89 


11 


11-11-7 


H-l. 


i 42 


12 


0.41 


i 17 


2.0 


2.9 AV 


12 


0,01 


18 


0.10 


20 


8 


8.0 


_ 


25 


4350 


29 


71 


9-11-71 


H-l. 


'. 42 


12 


0,4'. 


> 17 


2.6 


2.6 


12 


0.0'. 


18 


0.10 


20 


8 


8.0 


- 


25 


3900 


67 


23 










































17-7-72 


J«6 


52 


13 


0,41 


23 


1.0 


4.25 AV 


8 





1.5 


0.17 


20 


14.5 


7.5 


- 


31.5 


8050 


57 


43 


14-7-72 


S-5 


55 


13 


0.4: 


23 


1.0 


4.0 


8 





1.7 


0.20 


20 


14.5 


8,0 


- 


33.0 


7900 


59 


41 


18-7-72 


S-7 


52 


12 


0.4. 


20 


1.5 


1 7.4 AV 


20 


0.2 


1.5 


0.17 


20 


14.5 

- 


7.0 




10.5 


4650 


75 


25 


2-8-72 


S-8 


62 


12 


0:4: 




, 1.5 


\ 7.4 


7 


0.2 


1.5: 


0.13 


20 


14.5 


8.0 


- 


9.0 


4000 


75 


25 












I " — 

I 
t— 














































! 




































i 


| 








1 

1 
























1 
1 




1 
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APPENDIX 29 
HEADLOSS DISTRIBUTION RESULTS 



Appendix 29 
Headless Distribution Results 



Run # 
Coal Size nun 
Filter Rate 

Filler 

Dep ph 

(inches) Headloss 

% 



S-6 


1 — ~ — r 

S-5 


-4.25* 


1 .0 

4,0 










36.7 


34.8 


7.2 


8.0 


5.0 


6.4 


3.6 


4.2 


2.3 


3.3 


1.8 


1.9 


23.3 


18.0 


15.9 


14.9 


3.0 


4,6 


0.8 


1,9 


n.4 


2.0 







D 



Run # 
Co a 1 Size mm 
Filter Rate 



Filter 

Depth 
(inches) 





P 


- 30 


t> 


s> 


- 27 


p 


O 


r 24 
- 21 


E> 


P 


■ 18 


€> 




• 15 






- 12 




Headloss 

I 



S-7 S-8 


1.55 ll.BS 


7 . 4flV 


7.4 










33.4 


15.8 


22.6 


26.4 


10.1 


13.8 


5.9 


12.0 


2.7 


7.1 


9.3 


9.1 


7.4 


6.5 


7.8 


5.2 


0.8 


4.1 


0.0 


0.0 


n.rj 


0.0 




- 















I 

H 

H 



! 






APPENDIX 29 
HEADLOSS DISTRIBTUION RESULTS 



APPENDIX 2 9 
HEADLOSS DISTRIBUTION RESULTS 



Run # 

Coal Size tarn 

Filter Rate 

Filte;: 
Depth 
(inchos) Headloss 




19 



13 



. B-ia 


H-12 




■ '*-•« 


_. 1 . 0' 




2.55 AV 


2.6 
















46.8 


44.8 




37.4 


40.6 




8.4 


3.2 




7.1 


7.9 




0.0 


2.0 




Q'.O 


1.5 





Run # 
Coal Size mm 
Filter Rate 



Filter 

Depth 
(inches) 



Headloss 

% 



f> 



j> £> o 



2 



14 



1 

JH-13 f H-ll 


2.0 


. 2.0 


2.9 AV 


2.6 










18,2 


23.9 


6.5 


26.6 


4.3 


16.7 


63.0 


21.2 


8.0 


10.3 


0.0 


1.3 



5 



-* 






-», * 



% 
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